SAFETY PRECAUTIONS 


{E OPERATION 

o not start engine until transmission and control levers are positioned in neutral and handbrake is in 
it ion. 

o not attempt to move tractor until air pressure gage indicates minimum of 90 psi. 

0 not attempt to push-start on a hill where braking will be required. Brake system may not function 

ngine has started and compressor has built up proper pressure. 

isconnect battery leads at batteries before disconnecting engine electrical leads. 

0 not smoke or use open flame in vicinity when servicing batteries or testing cold weather starting 
aid. Batteries generate hydrogen, a highly explosive gas. Prevent starting aid fluid from contacting hot 

1 parts. 

•o not operate engine in an unvented enclosure unless exhaust fumes are piped outside. 

►o not move tractor until all personnel have been cleared from tractor and operating areas. 

/hen changing tires stand to the side. The lockring can snap out with enough force to cause serious 

)o not weld fuel tanks or hydraulic tank unless ail fumes have been expelled. Ground welder to frame 
/eld point. 

)se care during maintenance of oil pump and air brake chamber. Springs and covers can snap out with 
,h force to cause serious injury. 

tcplace and secure covers, lids, and guards after performing maintenance checks and services. Stow 

Remove lubricants from hand holds, control handles, catwalks and steps. 

Vhen using fire extinguishers avoid breathing fumes and smoke. 

NG OPERATION 

-ook in direction of move prior to initialing movement. Be sure all personnel are clear. 

Do not allow personnel to ride on rear half, or stand at swivel point of tractor. 

!Ceep personnel clear of raised blade. Rupture of.hydraulic line would cause blade to fall suddenly. 

)top unit and engine when adjustments or servicing is required. 

Do not operate tractor in an enclosed area unless exhaust gases are piped outside. Inhalation of exhaust 
; will result in serious illness or death. 

Do not smoke or permit an open flame near batteries or fuel tank when servicing. 

pVhen using fire extinguisher avoid breathing fumes and smoke. Keep hands, floor, and controls free 
ase, oil, or mud to avoid possible serious injury. 

R OPERATION 

i^lace operating levers in neutral position and set handbrake. Lower dozer blade to ground ( when appli- 
) before stopping engine. 

Disconnect battery leads at batteries before disconnecting engine electrical leads. 

Replace and secure covers, lids, and guards after performing maintenance checks and services. Stow 

Do not smoke or permit an open flame near batteries or fuel tank when servicing. 

Remove lubricants from hand holes, control handles, catwalks and steps. 

Do not operate engine In an unvented enclosure unless exhaust fumes are piped outside. 

>Vhen changing tires, stand to the side. The lockring can snap out with enough force to cause serious 
/. 

Do not weld fuel tank or hydraulic tank until all fumes have been expelled. Ground welder to frame 
weld point. 
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TM 5-2420-206-12, 19 March 1970, is changed as follows: 


Inside Front C&v&r. Add the following warnings to 
the list of safety precautions: 

WARNING 

Operation of this equipment presents a 
noise hazard to personnel in the area. The 
noise level excels the allowable limits for 
unprotected personnel. Wear ear muffs or 
ear plugs which were fitted by a trained 
professional 

WARNING 

Dry cleaningsolvent, P-D-680, used to clean 
parts is potentially dangerous to personnel 
and property. Do not use near open flame or 
excessive heat Flash point of solvent is 
lOO-F. - 138“F. 

Poffe I'l. Paragraph 1-26 is superseded as follows: 

6. You can help to improve this manual by calling 
attention to errors and by recommending improve- 
ments. Your letter or DA Form 2028 (Recommended 
Changes to Publications and Blank Forms) should be 
mailed direct to Commander, US Army Troop 
Support Command, ATTN: AMSTS-MPP, 4300 
Go^fellow Boulevard, St Louis, Missouri 63120. A 
reply will be furnished direct to you. 

Page 2’1. Immediately after (Chapter 2 title, add the 
following warning: 

WARNING 

Operation of this equipment presents a 


noise hazard to personnel to the area. ' 
noise level excels the allowable limits 
unprotected personnel. Wear ear muff 
ear plugs which were fitted by a trai 
professional. 

Page $•!. Immediately after Chapter 3 title, 
following warning: 

warning 

Dry cleaning solvent, P-D-680, used to cle 
parts is potentially dangerous to person; 
and property. Do not use near open flame 
excessive heaL Flash point of solvent 
100"F. • ISS’F. 

Page S'l, paragraph 3-U. Add subparagraf: 
follows: 

/. Engine Oil Level. Check crankcase to insi 
engine has oil in it Start engine and let idle fc 
to five minutes. Stop engine and wait 30 m 
Check oil level and add oil at this time to bri 
the proper level on the dipstick. 

Paragraph 3-5a is superseded as follows 
a. Filters. Service engine oil system fil 
illustrated in flgure3-l. After servicing, start 
and check Alters for leaks. Stop engine. V 
minutes, then check if engine oil level is up 
mark on dipstick. Check gages for proper p; 
(sheet I of 6, fig. 2-7). 

Page 3-12. Under "COOLANT SYSTEM’ 
"Security of hardware mounted items", a 
following to table 3-1. 
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i-t. Immediately after Chapter 4 title, add the 
dng warning 

WARNING 

!>ry cleaning solvent, P*D-680, used to dean 
)arts is potentially dangerous to personnel 
ind property. Do not use near open flame or 


excessive heat Flash point of solvent is 
lOCF.- 138V. 

Page A‘l, paragraph A4. Add the following refer* 
ence: MED 251, Noiae and Conservation of 

Hearing*'. 
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TM 5-2420-21)6-12, 19 March 1970. ischan^das follows; 

Page 2-/. Paragraph 2-l« is added as follows: 

e. A list of maintenance and operatine supplies required for initial operation of the tractor 
in table 2-1. 
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ragea'i. Appenoix d is supvravueu as loiiows: 


APPENDIX B 

BASIC ISSUE ITEMS LIST AND ITEMS 
TROOP INSTALLED OR AUTHORIZED 

Section L INTRODUCTION 


B>1. Scope 

This app€ndix lists items retiuin-il hv the operator 
for operation of the tractor. 

B-2. General 

This list is divided into the followinir sections; 

Q. Basic lasue Itema Lisl Sfcfitm II. Not appli* 
cable. 

6. hems Troup InstaHed nr Aufhonzed List ~ 
Section III. A list of items in alphahetical sequence, 
which at the discretion of (he unit commander may 
accompany the tractor. These items are NOT sub- 
ject to turn-in with the tractor when evacuated. 

8-3. Explanation of Columns 

The fullowinx provides an explanation of columns 
in the tabular list of Basic Issue Items List. Sec- 
tion (1. and Items Troop Installed or Authorized. 
Section III. 

n. Source, Maintenance, and Recoverability Codets) 
(SMR): 

(1) Source Code, indicates the source for the 
listed item. Source codes are: 

}' Kr|iair 'IN'CihI OniI'. anil riiifiiiini-ni 

fmiii (I.S.A hSA or Arim ^ntl 4ulhM- 

riziil (itf U'.i'al inriirjirii rnainci’nuni'c it>v i-Ih 
I’C Ki'iitfir |).'ir(s ..fHTiitI i<niN anif ii*'.! l■l|Ulflcn<’nl 

^hich .in* |iriiruri‘i| unri 'iiN keci Tiir inwur^nrf |iur* 
iHisi's In'raii’.r (hr rnmliiii or inilitiirv ot 

thi* ■loi iii'in <li(-ui(r:t (h^i !t (iiinimum i|u»niiu U* 
.ivitilalik' m thv «u|ipls ^yMcm 

i'i) Maintenance Code, indicates the lowest level 
of maintenance authorized to install the listed item. 
The maintenance level code is; 

( <'re«'/<)|>rr4tor 


(3) Recoverability Code, indicates wheth< 
serviceable items should be returned for rec 
or salvatre. Items not coded are non-recove 
Recoverability codes are: 

K A|;|ilifil lu ropair parti; lassembliei; and comp< 

•.IH'i'iai toul!* and test ciiuipmeni v\hich are con 
CTiinomicallv reparable at direct and general : 
mainlenam-c levels 

S Repair parts, special tools, test equipment 3 

■.emhiies which are ocunumicallv reparable i 
and OSU activities and which normally are fu 
hy supply on an exchange basis. 

b. Federal Stock Mumber. This column ind 
the Federal stock number assifnied to the iter 
will be used for requisitioning purposes. 

c Description. This column indicates the Ft 
item name and any additional description a 
item required. 

d. Unit of Measure ( U/MK A 2 character alphi 
abbreviation indicating the amount or quanti 
the Item upon which the allowances are based 
ft. ea, pr, etc. 

e. Quantity Furnished With Equipment i 
only). This column indicates the quantity < 
item furnished with the equipment. 

/ Qwohfifv 4ufAomed (Items Troop Install 
Authorized Only). This column indicates the < 
tity of the item authorized to be used with the e 
ment. 

a. Illustration (BIIL only). This column is di 
as follows: 

(1) Figure number. Indicates the figure nu 
of the illustration in which the item is shown. 

(2) Item number. Indicates the callout nu 
used to reference the item in the illustration. 
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(sheet 2 of 2). 
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Aneroid, removal, disassembly, reassembly and installation (sheet 2 of 2). 

Engine speed governor, exploded view. 
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Cylinder timing mark and timing adfustments (sheet 1 of 2). 

Cylinder timing mark and timing adjustments (sheet 2 of 2). 

Fuel injector, removal and inslallation. 

Swivels and hydraulic lines, removal, disassembly, reassembly, and 
installation (sheet 1 of 3). 
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installation (sheet 2 of 3). 
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installation (sheet 2 of 2). 
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Brake relay air valve, removal and installation. 
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Rock guards, removal and installation. 
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Seat support, removal and installation. 

Seat support, exploded view. 
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Tire and wheel, removal and installation. 

Pintle, removal, disassembl). reassembly, and installation. 

Lunette, removal, disassembly, reassembly, and installation. 




CHAPTER 1 
INTRODUCTION 


Section I. GENERAL 


1*1. Scope 

a. This manual contains instructions for the use 
of operating and organizational personnel main- 
taining the Clark Tractor Model 290M as allocated 
by the Maintenance Allocation Chart. It provides 
information on the operation, lubrication, preven- 
tive maintenance checks and services of equip- 
ment, accessories, components and attachments. 
It provides organizational maintenance of the 
equipment, shipment and administrative storage, 
and destruction to prevent enemy use. 

b. Repair parts for organizational maintenance 
are listed and illustrated in TM 5-2420-206-20P. 
Refer to TM 740-90-1 (Administrative Storage of 
Equipment), for information and instructions per- 
taining to organizational administrative storage. 

c. Refer to TM 750-244-3 (Procedures for De- 


struction of Equipment to Prevent Enein 
for information and instructions on des 
of equipment to prevent enemy use. 

1-2. Forms and Records 

a. DA Forms and procedures u.sed for 
merit maintenance will be only those pre 
by TM 38-750, Army Eriuipment Record 
dures 

b. Report of errors, omissions and recom 
lions for improving this publication by the 
dual is encouraged. Reports should be sul 
on DA Form 2028 (Recommended Chai 
Publications) and forwarded to Commanclir 
eral, U. S. Army Mobility Equipment Cor 
ATTN: AMSME-MPP, 4300 Goodfellow Boi 
St. Louis, Mo. 63120. 


Section II. DESCRIPTION AND DATA 


1-3. Description 

a. The Clark Tractor Model 290M, figures 1-1 
ind 1-2, is a four wheel drive, hinged frame, in- 
dustrial tractor, powered by a 6-cylinder, valve- 
in-head, diesel engine equipped with a turbo- 
charter for operation of equipment at all altitudes. 
\ hydraulically operated bulldozer/scarificr is 
attached to the tractor. Batteries supply 24 volt 
direct current power for starting tractor, lights, 
and engine controls. Refer to wiring diagram, fig- 
ure 1-3. 


h. The air system supplies controlled air \ 
to individual air/hydraulic brake chamber 
applies pressure to each tractor wheel brai 
system also supplies air to brakes of towed 
Refer to tractor air system, figure 1-4. 

c. The tractor hydraulic sy.stem suppli 
trolled oil pressures to activate steering, bi 
and towed vehicle (scraper) cylinder asse 
Refer to hydraulic system, figures 1-5 and l-< 

d. Refer to figures 1-7 and 1-8 for enj 
and fuel lines and fittings diagrams. 
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1 Coupling, dummy 

2 Nipple 

3 Cock 

4 Nipple 

5 Elbow 

6 Hose 

7 Hose 

8 Elbow 

9 Acluator 
10 Coupling 

I 


21 Bleeder ay 

22 Connector 

23 Nipple 

24 Tee 

25 Adapter 

26 Washer 

27 Screw 

28 Adapter 

29 Packing 

30 Clip 

31 Hose 

32 Clip 

33 Adapter 

34 Reservoir 

35 Tube 

36 Bracket 

37 Bushing 

38 Nut 

39 Clamp 

40 Adapter 

41 Tee 

42 Clamp 


1 1 Screw 

12 Washer 

13 Nut 

14 Breather 

15 Coupling 

16 Nipple 

17 Reservoir 

18 Adapter 

19 Tube 

20 Coupling 



HYDRAULIC BRAKE 
LINER FITTINGS 
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43 Washer 

44 Tube 

45 Adapter 

46 Tube 

47 Adapter 


55 Screw 

56 Clip 

57 Cap 

58 Nut 

59 Screw 


67 Bushing 

68 Elbow 

69 Valve 

70 Tec 

71 Valve 


79 Tube 

80 Valve 

81 Screw 

82 Tube 

83 Tag 
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1 Tube 

21 ScIMocking nut 

41 Elbow 

2 Clip 

22 Capscrew 

42 Hose 

3 Tutc 

23 $eU-li>cking nut 

43 Hose 

4 Capscrew 

24 Horn 

44 Hose 

5 Sefblocking nu{ 

25 Pipe elbow 

45 Hose 

6 Connector 

26 Capscrew 

46 Straight adapter 

7 Clip 

27 SelMockingnut 

47 Hose 

8 Elww 

28 Hose 

48 Hose 

9 Elbow 

29 Tube 

49 Clip 

10 Capscrew 

30 Pipe elbow 

50 Capscrew 

1 1 Lockwasher 

31 Pipe elbow 

51 Self-locking nut 

12 Stoplight switch 

32 Tube 

52 Connector 

13 Lockwasher 

33 Hose 

53 Tube 

14 Capscrew 

34 Straight adapter 

54 Elbow 

15 Pipe bushing 

35 Hose 

55 Tube 

16 Check valve 

36 Valve 


17 Hose 

37 Reducer bushing 


18 Elbow 

38 Adapter 
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21 Nipple 

27 Clamp 

34 Filler cap 

40 Elbow 

46B Socke 

22 Swivel 

28 Swivel 

35 Capscrew 

41 Hose clip 

46C Hose 


28A Nipple 

36 lockwasher 

42 Swivel 

47 Elbow 

22A Nipple 

28R Socket 

37 Bracket 

42A Socket 

48 Adaple 

22B Socket 

28C Hose 

37A Filler tube 

42B Hose 

49 Cuupll 

22C Hose 

29 Adapter 

38 Casket 

43 Elbow 

50 Pipe ni 

23 Elbow 

30 Elbow 

39 Swivel 

44 Connector 

51 Elbow 

24 Screw 

31 Elbow 

39A Nipple 

45 Elbow 

52 Pipe ni 

25 Lockwasher 

32 Dipstick 

39B Socket 

46 Swivel 


26 Nut 

33 Dipstick tube 

39C Hose 

46A Nipple 



Figure 1-7. Engine oil Hnes and fittings. 






ME 2420-206-12, 

1 Injector 

2 Eeher starling aid 
o i uoe 

4 Hose 

5 Hose 

6 Fillers 

7 Hose 

8 Hose 

9 Fuel pump 

10 Fuel shutoff solenoid 

11 Tube 

12 Hose 

13 Aneroid 


P'g^'eJS.Fuellmesandflmgs. 



1«4. Identification and Tabulated Data 

a. Identification. The tractor has seven identifi- 
cation plates. 

(1) V. S. Army plate. Located in cab to right 
of instrument panel, specifies tractor and engine 
manufacturer, models, serial numbers, FSN and 
contract number. 

(2) Transportation data plate. Located in cab 
to right of the instrument panel, specifics center 
of gravity and tonnage for lifting with cables. 

(3) Tractor lubrication plate. Located next to 
transportation plate. 

(4) Engine plate. Located on left front side of 
engine. Specifies manufacturer, model, size, and 
serial number. 

(5) Cenerator plate. Located on generator. 
Specifies voltage, amperes and manufacturer. 

(6) Starter plate. Located on starter. Specifies 
voltage, amperes and manufacturer. 

(7) V. S. Corp of Engineers plate. Located on 
scarifier assembly. Specifies model, size and manu- 
facturer. 

b. Tabulated Data. 

(1) Tractor. 


Manufacturer 

. .Clark 

Model 

. .290M 

(2) Engine. 

Type 

. . Diesel 

Manufacturer 

. .Cummins 

Model No 

. . NT380 

Rotation, viewed from fan . . 

. . Right hand 

Rated brake horsepower . . . . 
At governed speed 

, .350 

. . 2000 rpm (sea level) 

Low idle speed 

Number or cylinders 

. .700 rpm 

. .6 

Firing order 

Bore dia 

. .l.S-3-6'2-4 

. .5H inches 

Stroke 

. .6 Inches 

Engine aspiration 

. .Turbocharged 

(3) Engine accessories. 

(a) Cenerator. 

Manufacturer 

. . Delco-Remv 

Part No 

. .1117478 

Rating 

. .24 volts 

(b) Generator regulator. 

Manufacturer 

. . Delco-Remv 

Part No 

. .1118558 

Rating 

. .24 volts 

(c) Starter. 

Manufacturer 

. .Delco-Remy 


Part No 1113868 

Rating 24 volts 

(d) Air compressor. 
Manufacturer Cummins 


Manufacturer Farr 

Part No B24059 

Type Dual element 

(g) Turbocharger. 

Manufacturer .. . Cumniiiis 

Model No T-590 


(4) Drive systems. 


(a) Torque converter. 


Manufacturer 

. Clark 

Mode) No 

. C-8602-2 

(b) Transmission. 

Manufacturer 

. Clark 

Model No 

.8420-4 

Type 

. Power shift 

Speeds 

. Four forward, twe: 

Output shafts 

.2 

(c) Axles. 

Manufacturer 

.Clark 

Model Nos. 

Front 

.131518 

Rear 

.131519 


(5) Hydraulic system. 

(a) Hydraulic pump. 

Manufacturer Vickers 

Mode) No. . 45V57A-19D10A- 

Type Vane 

(h) Bulldozer control valve. 

Manufacturer Parker-Haiinifln 

Model No VDSP26DF20 


(c) Main control valve. 

Manufacturer Caterpillar Tracto 

Part No 4J9323 

{Q) Steering system. 

(a) Steering gears. 

Manufacturer Saginaw 

Part No 5693792 


(b) Hydraulic pump. 

Manufacturer .Vickers 

Model No 45V47A.19B10A- 

Type . Vane 

(7) Brake system. 

(a) Brake actuators. 

Manufacturer Goodrich 

Model No 228-1 


(b) Wheel brakes. 

Manufacturer Goodrlcli 

Model No 2-968 


(c) Brake treadle valve. 

Manufacturer Bendix-Westingh 

Model No 279076 

(d) Relay valve. 

Manufacturer Bendix-Westingh 

Model No R-5 


(8) Tires. 


Size 29.6 X 29-28 pl\ 

Procciira <1.^ ncl 




ia) I ractor. 


tanetaries. front and 
rear (4 each) 13 qts GO each 


Aneroid control 

.2oz 

Brake reservoirs, each 

.2qts 

Hydraulic system 

. .125 gal 

( 10) Ac/juslmenfs. 

Engine valve adjuslmentj 

Intake valves cold 

. 0.016 inch 

Intake valves hot . 

. .0.014 inch 

Exhaust valve.s cold 

.0.029 inch 

Exhaust valves hot 

.0.027 inch 

Engine injector adjustment: 

Cold setting 

.48 in. lb. 

Hot setting 

.60 ic\. lb. 


(II) Scarifier ( hackripper). 

Manufacturer Renner Mfg. Co. 

Type i 

Size 4 

Bulldozer lift cylinder 

capscrex^s .50 ft. lb. 


Height 144 in. (inch) 

IwCngth 320 in. 

Width 136 in. 

Weight 54>190 lbs. (pounds) 

Tons 27 

Volume 134.4 yd. (yard) 


(b) Scraper. 


Length 320 itv 

Weight (empty) 31,860 lbs. 

Capacity (load struck) 18.9 cii. yd. (cubic y 

(c) Bridge weights. 


Tractor with tanks filled .. .28tons 
Tractor and scraper with 

pay load 70 tons 

Tractor with scraper, 

empty 44 lon.s 


(13) General Torque specification'i 
screws. See table 1-1. 


Table 1-1. General Torque Specificallons — Bolts and Screws 
(All torque values are given in pound feci) 


Sfu 

Inch 

SUnderd he«U 

U**l»d l>olii 
•nd Krewe 

Spcclil heai-lreiltd 
holii.tcrrwi, Allen- 
heed icrtwi, end lett- 
loclilna ripierewi 

1/4 

20 

6-8 

||||||||[|M||H 


28 

8-10 


5/U 

i$ 

15-18 



24 

17-20 

19-23 

a/s 

16 

26-32 



24 

33-40 


7/16 

14 

42-50 

54-65 


20 

50-60 

64-77 

1/2 

13 

87-80 

81-97 


20 

83-100 

96-115 

9/16 

12 

85-100 

103-123 


18 

100-120 ■ 

122-146 

5/8 

n 

117-140 ' 

164-192 


18 

134-160 

193-225 

3/4 

10 

180-210 

284-325 


16 

215-250 

337-385 

7/8 

9 

315-360 

490-550 


14 

372-425 

575-650 

1 

S 

445-500 

685-770 


14 

535-600 

830-925 








Section I. SERVICE UPON RECEIPT OF MATERIEL 


I. Inspecting and Servicing Equipment 

hie. Make sure equipment is dcprocessed before servicing, 
ke sure preservatives have been removed from such items 
:rankcase, tanks, gear boxes, wet clutches, and the like, 
er to DA Form 2258 attached in operator's cab. 

1 . Perform preventive maintenance checks and 
vices, paragraph 3-13. 

?. Inspect to see that the required tools, repair 
•ts, publications, accessories and attachments 
with the tractor. 

Inspect tractor for loss of parts or damage 
ich may have occurred during loading, unload* 
; or shipment. 

i. Report all damage and deficiencies that cannot 
corrected by organizational maintenance to 
ect support maintenance. 

1 . Installation of Soparotoly Packed Itoms 

i. Refer to figure 2-1 and install batteries. Refer 
wiring diagram (fig. 1-3) for proper cable con- 
:tion. Fill batteries with electrolyte 3/8 inch 
)ve plates. 

Caution: Do not splash or spill electrolyte 
flesh, clothing or equipment. 

7. Install seat cushions, safety belts, lever knobs, 
side rear view mirrors and fire extinguisher. 

When extreme cold weather, 32®?., 0 C., is 
)ected, prepare tractor engine coolant system in 
‘ordance to instructions in TB-ORD-651. 

Note. A water corrosion resister used in coolant system 
11 be by-passed or element shall be removed before adding 
ibited antifreeze in coolant system, 
i. In freezing temperature run engine for one 
ir after adding water to batteries. 

I. Instollation or Setting Up Instructions 

i. After performing lubrication, preventive 
intenance checks and services and removal of 
ctor shipping luck links, wedges and braces, the 
ctor is operationally ready and able to move 
der its own power. 

7. Refer to figure 2-2 and remove shipping lock 
< and wedge. Stow in tool box. 

. Refer to figure 2-3 and remove tractor univer- 
coupler brace. 

[. Refer to figure 2-4 and remove bulldozer lock 

c. 


2-4. Equipment Conversion 

a. General. The tractor is equipped for operji 
a material scraper attached to the universal cou] 
figure 2-5. Refer to applicable scraper techt 
manual when securing scraper mounting plat 
tractor universal coupler. 

b. Scraper Operation. 

(1) Loading bowl. 

(a) Move bowl and apron levers (fig. 2-( 
fully raise bowl and apron, then to hold, n 
ejector lever to fully lower ejector, then to hold. 

(b) Move tractor transmission lever to a 
forward position while equipment is moving, n 
bowl lever to lower (slowly) to depth of materi; 
be removed at one time, then move to hold. A 
filling bowl or end of material area is reached, n 
apron lever to lower at the same time move i: 
lever to raise, then move both levers to hold. 

Cau^ton: During operation of eq 
ment, check and remove large objects that i 
cause damage to equipment if operation is < 
ttnued. 

(2) Move loaded bowl. 

(a) Move all scraper control levers to hole 

(b) Move tractor transmission lever to hij 
speed position and move equipment to unloac 
(dumping) area. 

Note. When observation reveals that loaded sci 
is not trailing properly during equipment movement at 
speed, slop operation and correct irregularities. Refer to a 
cable scraper TM. 

(c) After reaching area for unloading (du 
ing) material, position tractor transmission levc 
low forward speed. 

(3) Unloading scraper (dumping, spreading 

(a) Move apron lever to raise position, I 

to hold. 

(h) Lower scraper bowl to desired heigi 
to 8 inches), move ejector lever to eject, the 
hold. 

(c) When unloading is completed n 
ejector lever to return, then hold and move 1 
lever to raise, then hold, and apron lever to lo 
then hold for return trip to loading area. -The o 
ator may vary lever positions during dumpin 
aid even spreading of the load. 
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Figure 2‘4. Bulldozer lock link, removal and installation. 
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Figure 2*5. Tractor universal coupler, hoses and lines. 
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2-5. Dismantling for Movement 

a. Dismantling tractor is not required for short- 
distance moves to a new worksite. Before crossing 
bridges with equipment, check bridge load ton- 
nage. Refer to equipment tonnage, paragraph J-4. 

b. For movement to a new worksite within zone 


of interior, prepare tractor as outlined in f 
2 - 1 . 


2-6. Reinstallation After Movement 

Refer to paragraph 2-3 and service tra< 
movement to a worksite within zone of the 


Section III. CONTROLS AND INSTRUMENTS 


2-7. General 

This section describes various controls and instru- 
ments and provides the operator/crew sufficient 
information to insure proper operation of the trac- 
tor and towed equipment (when attached). 


2-8. Controls and Instruments 

The purpose of controls and instrument 
normal and maximum reading of gages 
trated in figure 2-7. Should abnormal 
occur, shut off engine immediately. 


PANEL 

LIGHTS 


ENGINE OIL PRESSURE GAGE 
NORMAL READING AT OPERATING SPEED 
35 PSI. AT IDLE SPEED 7-10 PSl MINIMUM. 


WATER TEMPERATURE 
GAGE-NORMAL READING 
IdS.TO 195 F. 


FLOOD LIGHT 
SWITCH LEVERS 
(NORMALLY OFF ) 


ENGINE OIL LOW PRESSURE 
WARNING LIGHT. (LIGHT MAY BE 
ON WHEN ENGINE IS IDLING). 




CONVERTER 
HIGH TEMPEF 
WARNING LIG 
(WHEN LIT 
DOWNSHIFT 1 
LOWER SPEE 
PREVENT 
EXCESSIVE 
HEATING). 


SERVICE, STOP. 

FLOOD, BLACK-OUT, 
PANEL LIGHT, LOCK 
AND UNLOCK CONTROL 
LEVERS 


TROUBLE 

LIGHT 

SOCKET 


TRANSMISSION OIL 
PRESSURE GAGE 
NORMAL READING 
J80 TO 300 PSI 


CONVERTER OIL TEMPERATURE GAGE 
NORMAL READING IS LESS THAN 250OF 
(IF TEMPERATURE EXCEEDS 2S0Of 
DOWNSHIFT TO LOWER SPEED, TO 
PREVENT EXCESSIVE HEATING. 
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figure 2-7. Controhand Instruments (s/)ee( I oj 6). 


TACHOMETER-REGISTERS 
engine speed rpm and 

TOTAL HOURS OF OPERATION 


INDICATES TRACTOR SPEED 
IN MILES PER HOUR AND 
TOTAL MILES TRAVELED 


FRONT WINDSHIELD WIPER 
MOTOR CONTROLS 



AIR Rl 
MOIST 
DRAIN 


ENGINE QU 
(ETHER Al[ 


MAIN SWITCH LEVER- 
WHEN MOVED TO ON. 
CLOSES ELECTRIC 
CIRCUITS TO warning 
LIGHTS, SOUNDING 
DEVICES ANO CONTROLS, 
GAGES AND ENGINE 
CRANKING STARTER 


AIR PRESSURE CAGE 
NORMAL OPERATING 
PRESSURE READING 
90 TO no PSI 


TRACTOR-TRAILER 
OPERATING PROTECTION 
CONTROL LEVER 
(NORMALLY IN NORMAL 
POSITION) 
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Figure 2-7. Controk and instruments (sheet 2 of 6). 
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Figure 2-7. Contro/i and instruments (sheet 3 o/6). 
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OR BOOSTER O 
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Figure 2‘7. Confro/« ond <nsfrumenl$ (sheet 4 of 6 









Section IV. OPERATION UNDER USUAL CONDITIONS 


2>9. General 

a. The instructions in this section are published 
for the information and guidaiice of personnel 
responsible for operation of the tractor. 

b. The operator must know how to perform 
every operation of which the tractor is capable. 
Instructions on starting and stopping tractor, 
operation of tractor, bulldozer and scraper (when 
towed) and on coordinating basic motions to per- 


2-10. Starting 

a. Preparation for Starting. 

(1) Perform preventive mail 
and services, table 3-1. 

(2) Lubricate as specified in 
tion order. 

b. Start tractor in numerical ste 
air pressure in air reservoir is less 
air pressure warning buzzer (fig. ■ 


Figure 2’7. CoiHroh and ItMtrumvnti (sheet 6 of 6). 
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services, Table 3-1. 
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n^itre 2-9 Tractor stopping instructions. 


2-12. Operation of Equipment 

a. General. '1 ractDi bulltiozer as.sembly and 
scraper atlaclinu'iU is used ior moving, hauling, 
leveling and grading of (naterial. 
h. Tractor Operation. 


scraper yoke when making turnf 
turns as tractor can be steered int 
causing damage to fuel or hydraulit 

(2) Start tractor (para 2-10). 

(3) Adjust operator seat and fa 
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Figure 2-10. Trwtor operating <«5lrttc<ions Isheet 2 of 2). 



Mill oanKA iicip iiic UluUU. IXC'* 

ve skid shoes when working on hard rocky 
lund or a stone quarry. 

Note. The adjustable pitch strut for iocreasing or de- 
ising the pitch angle uf the dozer blade is hand operated. It 
lounted on the right side of the dozer assembly between 
right push beam and the top of the dozer blade. 



Figure 2-t/. Bulldozernud scarifier operating Inslruclious 
(sheet 1 of 3}. 


FLOAT BLADE 





LOWER BLADE 


BLADE 

TILT 

LEFT 




RAISE 

BLADE 


NOTE: CONTROL LEVER AUTOMATICALLY SHIFTS TO NEUTRAL (HOLD) 
WHEN RELEASED (EXCEPT FLOAT). 

1. TO MOVE MATERIAL AND CLEAR AREA OF SHRUBS, SMALL TREES 
AND BOULDERS, LOWER AND TILT BLADE TO DEPTH ANO ANGLE 
DESIRED WHILE TRACTOR IS MOVING FORWARD (DO NOT RAM). 

2. TO UPROOT LARGE TREES, RAISE BLADE TO HIGHEST LEVEL 
WHILE TRACTOR IS MOVING FORWARD (DO NOT RAM). 

3. BEFORE GRADING AN AREA ATTACH SKID SHOES. 

LOWER AND TILT BLADE TO DESIRED POSITION WHILE TRACTOR 
IS MOVING FORWARD SHIFT LEVER TO FLOAT BLADE. 

NOTEi SKID SHOES ARE USED FOR GRADING PURPOSES ONLY. 

4. REMOVE LOCK PIN LOWER SHANK AND TOOTH ANO SECURE WITH 
LOCK PIN IN LOWER LOCK PIN HOLE. 

CAUTION: SUPPORT BLADE WHEN LOWERING OR RAISING SCARIFIER TEETH. 

5. LOWER SCARIFIER TEETH (BLADE) TO DESIRED DEPTH AND TILT 
WHILE TRACTOR IS MOVING BACKWARD (REVERSE) RAISE TEETH 
(BLADE) WHEN MOVING TRACTOR FORWARD. REPEAT AS NECESSARY 
TO LOOSEN MATERIAL IN AREA. REFER TO 4 ABOVE AND SECURE 
TEETH (N RAISED POSITION. REFER TO 1 ABOVE AND MOVE 
MATERIAL. 
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Figure 2-11. Bulldozer and scarifier operating instructions (sheet 2 of 3). 
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a. (correct coolant antifreeze solution for lowest 
temperature expected, TB-ORD-651. Drain cor 
rosion resister (para 2-2) and remove element ll 
fore mhibited antifreeze is used in coolant sysTeL 
Inspect cooling system. Repair or report any 

C. Keep batteries fully charged 

water run engine for at least one h::!; 

tion order lubrica- 

g' Drain moisture from air tanks hv i.* 

r'* 

mud and water “ ^'''^'’“''8 m 

ft.'. Hrd“"hi”; ■:* r*'-' 

rolling, frootor from 


uraer. 


‘'■■“*'“^0. transmi 

necesTaVj 

e. Service fuel filters, hydraulic oil I 

engine oil filters daily or as necessary, 

ca/oro 7 ra:hTaner^*‘"''"^^^'‘^^'" 

a. Keep fuel tanks full at all times. 
c “moisture from air system freq 

Keep wiHnTdrr"^"^^ - 


2-14. Operation in Extreme Heat 

.4pi* “1“ »«" 

bove ptaTes 3/8 inch 

oO.^U.bdoate in accordance to current Inbrica- 


2- 1 7. Operation in Salt Water Area 

caMef^ '"‘^‘"8 bat 

tionoHen''^^" ""“■•dance to curreni 


■IS. Operation in Sandy or Dusty Area, 

/7 l-.L.. ' 


2-18. Operofion in Mod or Deep Watei 

av^ilftM^T. "duipment with fresh wa 
available after operation. 

cable.^"^^ ""posed wiring terminals, batt 


/ f eilCUS 

h“en n7n use"'"' -d covered 


2-19. Operation in High Altitude, 

Refer to DS maintenance when tractor 
operated at higher altitudes. 


Section VI. OPERATION OP AUXILIARY MATERIEL USED IK. 
CONJUNCTION WITH EQUIPMENT 


f De?7f Type) 

bdr7ct^fcr:17p“l"8u^ 

■fher temperatures tc7l5“'^R:^73r a,! 

dures below -. 2 rF "__37c r"‘ '' 


direct powered spray at base of flames. 
i?. Maintenance. 

IZ^ 1!- indicator reading 

25 psi, seal is broken or weight is less j 
pounds, replace extinguisher. 

(2) Replace used fire extinguishers imi 




2-21. Engine Sfarting Aid 

a. A starting aid cylinder (fig. 2-12} co 

ernpr iinrlA,- _ ■ ' 


e in cold weather temperatures, below 32 “F. 
). The cylinder and valve is mounted inside 
1 lower right side. 

When starter switch is depressed dig- 2-7) 
ngine is cranking, pull out quick start knob 
)r 2 seconds, then push knob in. 

ote. Do not use quick start knob engine is oper- 
r before cranking has started. 

Varning: Ether is highly explo.sive. Do not 
heat to cylinder, or store cylinders where 
may become excessive; do not throw empty 
iers in an open fire. Cylinder can explode 
ause death or serious injury to personnel. 



Figure 2-12. Engine starting aid. 













a. Operator shall check all safety belt 
meiits before starting and operating the 

meiit. 


'^perator seat adjustment is illustr 
Z-1 o, 

Repair or replace seat cushions wher 
IS torn or ripped. Refer to para 4-62. 


OPERA TOR seat 


SHOCK absorber 
release (KICK) 
t-EVER 


[fokhar 

RCUEASI 

LEVER 


ERIfQ^'TENStON 


RElGHTCONtra 

KKOB 


fiTn"* ''61-6ASE SHfti 

5 hrtT^V ***'^'' 





Is cannot be corrected. 

tfig 

^ 

. f *■/ 

ictor Engine Emergency Starting 

*• i 

rnpli uf»H , 


. » r / 

erai When a replacement starter or bat- 

pres^ur# ^ 

% 


Der cable is not available, the engine may 

ct'leralcy 


r ; ' 

1 by towing or pushing the tractor. 

lever (■» 

»W-- e 

a ^ “ 

’ 4 ! ^ 

*iou: To prevent damage to push start 

used t 1 f 

^ 1 

• .. . » 

ren towing or pushing tractor backward 

eitguie 



ine stopped, remove propeller shafts to 

allow ei; ^ " s 


rear axles. 

/(X) to ■ 

‘ k. 

ilT”. 

ing or Pushing. 


£- : 




cnAnER 9 

OPERATOR'S AND ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 


Section 1. OPERATOR'S AND ORGANIZATIONAL MAINTENANCE 
REPAIR PARTS, TOOLS AND EQUIPMENT 


M . Tools and Equipment 

Jo special tools or equipment are required by 
perator and organizational maintenance person- 
el for maintenance of tractor. 


3-2. Organizational Maintenance 
Repair Parts 

Organizational maintenance repair parts are 
in TM5-2420-206-20P, 


Section II. LUBRICATION 


1-3. General Lubrication Information 

rhis section contains lubrication instructions which 
ire supplemental to, and not specifically covered 
n the lubrication order. For current lubrication 
•rder, refer to DA Pam 310*4, 

1-4. Detailed Lubrication Information 

a. Care of Lubricants. Keep all lubrication con* 
ainers in a clean, dry place away from lieat. Allow 
\o dust, dirt, or other foreign material to mix with 
ubricants in containers, Keep all eciuipmcnl clean 
nd ready for use. 

b. Cleaning. Keep external components of the 
factor free of lubricants that are splashed, .spilled, 
r dropped on the equipment. Wipe all lubricating 
loints before and after lubricating. 

c. Points of Lubrication. Service lubrication 
•oints at proper intervals as indicated on LO 5- 
,420*206-12. 


d. Turbocharger Lubrication. Filtered ( 
crankcase oil lubricates turbocharger turbine 
During dusty, hot weather operating cond 
check engine crankcase oil level frequentl 
change turbocharger oil filter more freq 
than usual in accordance with current lubri 
order. 

e. Transmission Oil Level. Clieck Iransn 
oil level with ctigine operating at Idle spec 
transmission at operating temperature. 

3-5. Engine Oil System Service 

a. filters. Service engine oil .system filti 
illustraled in figure 3-1. After .servicing, sta 
gine and check filters for leaks. Wait 30 mi 
then check if engine oil level is up to full mi 
dipstick. Check gages for proper pressure 
2-71 ). 




1. RCMOVt: Pl.UG, DKAUiOU. f-KOM fSLTCR IVOUY. 

2. REMOVE HOLT, f'll.l ER UOOY, FILTER tLEWtNT AHU v'.A'.KL J 
CLEAN FILTER ROOY. 

3. INSTALL NEW riL 7 t R (:i.(:Mt NT ANO GASKETS. INSTAl I 
FILTER UODY, ROLT AND t'l.HD. 

NOTE REMOVE AND INSTALl. OTHER PJI.TI.H tLEMEMTS IN A SIWII AR 
MANNER. 

4. REMOVE DIRTY TURflO f II Tf-R El.fcMENT, INSTALL NliW I 11 I L R I I I Mf N f. 
CORRECT operational LEAKS AS NITCBSSARY- 


Figure 3-1. Engine oil system filter seroice. 


b. Engine Cranfecase Breather. Service engine Under conditions of extreme dust, clean the eng 
•ankcase breather as illustrated in figure 3*2. crankcase breather daily. 





SCREW (3) 


LOCKWASHER (6) 


COVER 



FLATWASHER (6) 



STEP 1. REMOVE SCREWS, LOCKWASHERS, FLATWASHERS, COVER, 
GASKET, SCREEN ASSEMBLY AND BAFFLE FROM BODY. 
STEP 2. CLEAN METAL PARTS WITH SOLVENT. DRY THOROUGHLY. 
STEP 3. REPLACE GASKETS AND DEFECTIVE ITEMS. 

STEP 4. INSTALL IN REVERSE ORDER OF REMOVAL. 


ME 2420*206-12/3*2 


Figure 3*2. Engine crankcase breather service. 


3-6. Fuel System Service 

a. Filters. Service fuel filters as illustrated in 
figure 3-3. Inspect for leaks. 

b. Fuel Tank Strainer Service. Service fuel tank 


strainer as illustrated in figure 3-4. 

c. Engine starting aid. Service starting 
Illustrated in figure 2-12. 






STEP 1. REMOVE CAP, DIPSTICK AND STRAINER FROM TANK. 

STEP 2- CLEAN STRAINER WITH SOLVENT AND DRY THOROUGHLY. 
STEP 3. INSTALL IN REVERSE ORDER OF REMOVAL. 


ME 2420*206*12/3-4 

Figure 3-4. Fuel tank strainer service. 


3-7. Transmission and Torque Converter and 
Hydraulic Oil System Service 

a. Transmission and Torque Converter Service. 

(1 ) Draining. 

(a) Drain transmission and torque converter 
every 500 operating hours. Operate Iraelor until 
temperature of 180 to 200 V. is indicated on con* 
verier oil temperature gage (fig. 2-7). 

(b) Provide containers large enough to catch 
18 gallons of oil used in system. Remove drain 
plugs from bottoms of tor{pie converter and trans- 
mission. 

(c) Check first oil emitted for metallic parti- 


(e) Service liller as illustrated in figure 

(f) Remove six capscrews, flat wa.she 
lockwashers securing rear rock guard. R 
capscrews and lockwashers that secure oil 
bottom of transmission; remove oil pan. Tho 
ly clean .screen exposed when oil pan is rer 
Remove, clean, and install two magnets. 

(g) Install oil pan using new gaskets. 

(2) Filling. 

(a) Fill transmission, refer to current 
proper transmission fluid. 

(b) Remove fill plug from top right of 
converter and fill transmission and torqii 
verter hydraulic system. 



rime transmission and torque converter lines. 

{e) With engine running at 700 to 750 rpm, 
dd transmission fluid to bring the level to the 
ill mark on dipstick. Operate until a temperature 
f 180 **10 200® F. is indicated on converter oil 
?mperatiire gage; recheck level and add fluid if 
ecessary. 

h. Hydraulic Oil Tank Element and Strainer. 
ervice clement and strainer as illustrated in fig- 
re 3-6. 

>8. Air Cleaner Filter Service 

a. Service Indicator. Air cleaner .service indicator 
n dash panel will show red when filler service is 
ecessary. Push plunger under indicator to reset. 

b. Filter. Service air filler as illustrated in figure 
-7. 

Caution: Do not attempt to clean and reuse 
irty filter element. Cleaning can rupture filter 
lements permitting dirt particles to enter en- 
ine. Do not use if dropped. Use extreme care 
'hen installing element. 


I. ^*l IM.Uii, I'lMlN I'll. I MOM .sili l.l,. 

5. m Movr sTKh. ru. n w sm i i . t ii ti r 
ANO t.ASSl 1 V-'H an .MiCl.l . 

;t. INSTAll N! w I II.T im:t I MI N I AND 
OASKl IS. INSIAI.L Ml.lUiSlII l.l., KTUO 
AIJI) f'l Ud. 

NOn.. MI MOVI ANh INSTAI I. (nill.lM ll.TLK 
l.l.lMI NT IN A SIMILAR MANNI.H. 

Mt -im 20A l: 


Figure 3‘S. Tra}isfnission and torque converter, oil filler t 


CAP 



STEP 1. REMOVE CAP, DIPSTICK, RING AND STRAINER FROM TANK. 

STEP 2. CLEAN AND DRY STRAINER. REPLACE DAMAGED STRAINER 
AND INSTALL IN REVERSE ORDER OF REMOVAL. 

STEP 3. REMOVE DRAIN PLUG FROM COVER AND ALLOW OIL TO DRAIN 
FROM ELEMENT HOUSING. 

STEP 4. LOOSEN SETSCREWS AND REMOVE BAR, COVER, SEAL. 

SPRING, VALVE, GASKETS AND ELEMENTS FROM 
TANK HOUSING. 

STEP 5. CLEAN TANK ELEMENT HOUSING. REPLACE GASKETS, 

ELEMENTS, AND DEFECTIVE SPRING, SEAL AND VALVE. 

INSTALL PARTS IN REVERSE ORDER REMOVAL. FILL TANK {SEE LO). 

ME 2420-206-12 






UlHlMtl 


Figure 3- 7. Air deaner filter service. 







3-9. Water Fitter Service (Corrosion Resister) 

Service water filter as illustrated in figure 3-8. In- 
stall new 'gasket. 


• i I .•• • Hi 111 - !■ M i.s ■•V S I I .M Wh! 

.1 ; I I • Ml .'I r “.M Ai I I IV 


■iCAri i n< K 



i nvi.u A'V.t Mtu Y 


STEP 1. CLOSE DRAIN COCKS, REMOVE DRAIN PLUG. 

STEP 2. REMOVE BOLTS, COVER ASSEMBLY AND GASKET 
FROM CORROSION RESISTER- 

STEP 3. REMOVE PLATE. CARTRIDGE, PLATE AND SPRING 
FROM FILTER • 

STEP 4. USE CLEAN WATER AND FLUSH PLATES; SPRING 
AND FILTER. 

STEP 5. OPEN DRAIN COCKS, CORRECT LEAKS, FILL RADIATOR. 
CAUTION: BEFORE ADDING ANY INHIBITING AGENT TO 
COOLING SYSTEM CLOSE DRAIN COCKS. 

NOTE: 

WHEN COOLING SYSTEM DOES NOT CONTAIN 
ANTIFREEZE, USE CHROMATE TYPE FILTER 
ELEMENT FSN 2930-789.0651, P/N 13272. 



■ V. Mnoroia riifer service 

rvice aneroid filter, figure 3-9. 







REFILL PLUG 


Ani.inuo 


!)RAjN PLUG 


STEP 1. REMOVE DRAIN PLUG AND DRAIN Oil., REPL ACE DRAIN PLUG. 
STEP 2. REMOVE Pll.TEltCAP. SPRING AND FILTER FROM ANEROID. 
STEP 3. CLEAN PlLTtR WITH SOLVENT, DRY rHOROUOHL Y. 

STEP 4. INSTAl.L IN REVt RSE ORDER OF KEMOVAl.. 


FIt.TtR CAP 


STEP S. refill oil supply (SEE LO). 


ME 


Figure 3-9. Aneroid filter service. 


1 1 . Fuel Pump Filter Service 

fvjce fuel pump filler, figure 3-10. 


! I 1 i im Ai' 



Sft i' 1 

. K'l MOVr 1 II 

rn/ CAN, r.A’.r 1 1 , 

snwim.. siKAjm.R ( ai* 


AND S 1 UAIIJ; 

1 u. 


S'! 1 n V 

. 1 1 USD Al 1. 1 

i’AKl-. Wlhl Oll.SLk 

1 Uf.l . k'l lM ACl DLFICTIVK f'AIUS. 

SI k 1* 

. irn.’i Al 1 IN 

kill \i\ VI k-M on()i 

ROI REMOVAL. 


Ml: 24V0-206-1? '3-10 


FigureS'lO. Fuel pump filter service. 


1 2. Breather Service (Small) 

a. Remove breatlicr.s from rnicImoutU bearing, 
ake fluid reservoirs, fuel lauk, transmission lions- 
g, front and rear axle housings. 


b. Clean breathers in P*D-680 solvent and di 
thoroughly. Inspect for damage, replace damage 
breathers. 


Section 111. PREVENTIVE MAINTENANCE CHECKS AND SERVICES 


1 3. General 

a. To insure that the 290M tractor is ready for 
eration at all limes, it must be inspected system- 
ically so that defects may be discovered and cor- 
;ted before they result in serious damage or fail- 
f> r>rf»vf>nHv»p mni nfpnjinpp rlippifs nnfl 


is noted during operation which would damag 
equipment if operation were continued. 

c. Defects discovered during operation of th 
unit will be noted for future correction, to be mad 
as soon as operation has ceased. 

ri All dpfinipnPiPQ .Tiirl ^hf^rlrnmintrs will Kp rf 


e-Bt(c<c o;tie,ii9n 

0 Du'ingvrctstion 


A ocKiiliun 
W-W«ekl> 


M-MOAiniy 

Q-Ou<rterly 


Hem 10 be ■■upecM 


Coolant level in 
radiator. 

Cold weather pro- 
tection 


Radiator air passages. 
Corrosion resister 
(water filler). 
Temperature gage 
reading. 


Check for coolant 
leaks. 


Security of hard- 
ware mounted 
items 


Crankcase oil level. 

Crankcase breather 
and fillers. 

Oil pressure gage 
reading 

Check for oil leaks. 


Security of hard- 
ware mounted 


I^vel of fuel in 
tank. 

Tank breather. 
Tank strainer. 
Air cleaner. 
Aneroid control. 

Pump liUer. 
Fuel filters. 
Check for fuel 
leaks. 



LUBRIC.VTF IN ACCORDANCli; 
WITH CUHKENT 
I.UBRICATIONOKDEH 

COOLANT SYSTEM 

Correct level to 2 inches below filler 
neck. 

Service coolant system for lowest 
freezing temperature expected. 

Note. Remove corrosion resistor 
filler before adding an 
inliibiter to cnolaiit. 

Clean clogged air passages. 

Service corrosion resister (water 
filter). 

Normal operating temperature is 
165® to 195® F. 

Note. Replace a defective ther- 
mostat if lemperatiire canmrt 
be controlled (Irelow •220®K. ). 

Correct coolant leaks in lines, hoses 
fittings, valves, filter, and naler 
manifold. Refer leaks in radiator to 
DS maintenance. 

Replace missing hardware and secure 
coolant system items. 

Note. Refer to DS maintenance 
as necessary. 

ENGINE OIL SYSTEM 
(TVRBOCHARTER) 

Correct level to full mark on dtp 
stick gage. 

Service dirty breather and filters. 

At idle engine speed 7- 10 psi. at 

I inaximuni speed 35 psi (min. ). 

Correct leaks in exposed lines, hoses 

I and fittings. Refer other nil leaks to 
OS maintenance. 

Replace missing hardware and secure 
oil system Hems. 

Note. Refer to DS maintenance as 
necessary. 

FUEL SYSTEM 

Correct level to full mark on dip stick 
gage. 

Service dirty breather 

Ser\'ice dirty strainer 

Service dirty air cleaner filter. 

Service control (oil). Service dirty 
filter. 

Service dirty filter. 

Service dirty filters. 

Correct fuel leaks in lines, hoses, 
fittings (exposed), filters, and tank. 













Numbcf 



B-a«roKopeul«>ii A'Ader opertliP.i M-Monihly 

0 -Dufintop«Mt<On W-Wctkly 0-Out>letly 


Urn 10 bt intprcled 

P'CKcduie 

Batteries (level of 

• Note. Reler to DS maintenance as 
necessary. 

ELECTRICAL SYSTEM 

Fill to 3/8 inch above plates. In 

electrolyte) 

freezing temperature, run engine 1 

Cables. 

hour (min.) after adding water 

Clean dirty filler caps. 

WARNING: Do not smoke or use an 
open flame in vicinity wht'ii servic- 
ing batteries. Batteries generate 
hydrogen, a highly explosive gas. 

Tighten loose cables. Clean corroded 

Switches (master) 

connectors. Replace defective cables 
and batteries. 

Check all s« itclies for proper opera- 

(main) (starter) 

turn. 

(lights). 


Ammeter gage read- 

Reading is zero to slight charge 

ing (includes 

(plus) after engine start and dur- 

generator and 

ing norma) operation of generator. 

regulator opera- 

regulator and engine. 

lion). 


Check for proper 

Replace defective starter. 

operation to 
crank engine. 


Check service. 

Replace defective, damaged lamps 

panel and panel 

and lights. 

warning lights 
for proper opera- 
tion. 


Check wire terminal 

Secure loose terminal connectors. 

connections. 


Security of hard- 

Replace damaged, defective, inoper- 

ware mounted 

able warning buzzer. 

electric control 

Items. 


Air pressure gage 

AIR SYSTEM 

During normal engine operation, 

reading. 

reading is 90 to 120 psi. 

Low air pressure 

When gage reading is less than 60 psi. 

gage- 

buzzer sounds. 

Check for air 

Replace damaged, defective, inoperabl 
warning buzzer. 

Correct leaks and replace defective 

leaks In lines. 

valves, controls, lines and reservoirs. 

valves and 
fittings. 


Security of hard- 

Replace missing hardware and secure 

ware mounted 

mounted items. 

items. 


Oil level. 

BRAKE OIL RESERVOIRS 

Check level of oil in tank. 

Tank breathers. 

Service dirty breathers. 




Refcifnc* 

Fig. 2-1 

Fig. 4-48 

Para 2-8 

Fig. 2-7 

Fig. 4-21 
Para 3-14 

Fig. 2-7 

Fig. 4-15 
Fig. 1-4 

See LO 
Para 3-12 














Hem 

Number 


1 inKrval | 

B-BtforeupoaliJn A Alter nperjuon M Muritlily 

D- OucinfOpeMiiOfl U'. Weekly 0 Qujtierly 

Op«ntor 

Or|. 

only 

1 1 1 

M 

i 

0 

Hem 10 be iniilrcitd 

Ptoiedurc 




Check transmissioti 
oil level 

Transmission 

breather. 

Transmission oil 
filters 

Transmission and 
converter gage 
readings 

Level of oil in 
main tank. 

Main lank filter 
and strainer. 

Check for leaks. 


Cutling edge and 
end bits 

Skid shoes. 

Scarifier 

Security of hard- 
ware mounted 
Items. 

Cab, hood, glass. 

Frame, rock guards, 
ladders. 


Air pressure. 

Tire wear and dam- 
age. 

Differential and 
final drive oil 
level. 


HYDRAULIC OIL SYSTFMS 
(TRAmMlSSIOX-CONVERTER) 
(MAIN) 

Check level with engine operating at 
low idle speed' fill to level mark on 
dip slick gage. 

Service dirty lireatlier 

Service dirty fillers 

Normal operating transmission pres- 
sure gage reading is ISO to .'300 psi 
Converter teniperaliire gage 
reading is less than 2o(l®l'’. 

Fill to level mark on dip stick gage. 

Service dirty filler and strainer. 

Correct leaks in oil lines, filters, hoses, 
and fittings. Drain and replace ii 
tracked, frayed, or (larnagcd. 
IWIcr Iransinissioii control valve, 
converter charging pump and 
trlhcr iurlraiilicoil leaks to DS 
m.iinlenance. 

MOLDBOARD ASSEMBLY 

Replace worn, Ijrokcn, distorted cut- 
ting edge and end hits. 

Replace if worn, damaged, broken, or 
distorted. 

Replace worn tonlli. Replace broken, 
distorted shank or shank hokler. 

Replace missing liardware and secure 
looje items. 

BODY AND FRAME 

Repair or replace hood. Refer other 
damage to DS maintenance. 

Check for creaks, breaks and oilier 
damage. Repair or replace rock 
guard and ladders. Refer other 
damage to G.S maintenance. 

TIRES AND FINAL DRIVE 

(PLANETARY) OIL LEVEL 

Correct tire air pressure is 45 psi (max,), 
25 psi (min ). 

Check for wear, blisters, bruises. Re- 
move imbedded foreign objects. 

Replace worn, damaged and defective 
tires. 

Service differential and final drives 
(planetary). Report presence of 
particles in oil to DS maintenance 
Prevent oil from contacting tire.s-, 


Keltrrenr 


See LO, p 

Para-3-l2 
Fig. f)-7 
Fig. 2-7 

See LO 

Fig, 3-6 

Fig. 1-5 ai 
para 3-7 


Paru 4-3 
Para 4-6 
Para 4-4 
Para 4-1 

Para 4-17 
Para 4-58 

Para 4-63 
Para 4-63 
TM 9-187' 
See LO. F 
















B 8tfoK A Afier operation M Mnnihly 

1 D~Du(lntop«Mtlon W-W<(Vly 0 Ou.»e>ly 

1 tirm lo be lA^fctcd 

("rooduK 

Rf ftrcnvr 

Midmotinl bearing 

Check for oil leaks Refer to DS main- 


1 mounted on inside 

front of rear 
frame unit, driven 

1 by a propeller , 

shaft from the 
transmission and | 

1 drives a propeller , 

shaft to rear 
axle. 1 

tenance as necessary. 

BELTS 1 


Check for wear and 
defects. 

Replace defeciive belts. 

BRAKES 

Paras 4-28, 4-31 

Brake assembly. 

Check for loose nuts. Check for over- 
heated drums. Check for lining wear 
UNIVERSAL COVPUNC, 

Para 4-30 

j 

Universal coupling. 

Check for creaks, distortion. Isroken 
weldments, and other damage, refer 
lo DS mainlenunce Servicr uni- 
versal eoupling. 

STEEPING 

1 SceLO 

Steering gear ay. 

Check for leaks or other damage. Refer 
to DS maintenance. 


Drag link ay. 

' Check for damage and proper adjust- 
ment. Adjust as necessary. 

Para 4-21 


Section IV. OPERATOR'S MAINTENANCE 


t-M. Control Panel Light Bulbs 

a. Remove damaged or defective control panel 
para 2-7} warning and pane) light lens, reflectors 
ind bulbs. 

b. Replace defective light bulbs, tag and discon- 
lect leads and clean lens and reflectors as neceS' 
:ary. 

^•15. Tractor Light Lomps 

a. Headlight and Floodlight Lamps. Remove 
ubber lamp retainers, disconnect lead and replace 
iamaged or defective sealed beam lamps. Replace 
•etainers as necessary. 

b. Blackout Headlight. Remove 3 screws and 
ioor. Replace damaged or defective sealed beam 
lamp, disconnect leads. Remove the C-washer atid 
dip off the shell. Assemble in reverse order. 

c. Taillipht and fUnnlieht Lnmns. Remove 2 


3-16. Radiator 

a. Check to be sure radiator, engine cylind 
block, water pump body, and air compressor dra 
cocks are closed. Remove radiator cap, fill radiat 
with clean fresh water. Open vent cock at top 
thermostat housing (fig. 4-24) to allow trapped i 
to escape; close the vent cock when v^ater flo\ 
from it. Install radiator cap. 

Caution; Avoid adding water to a hot engin 
Wait until engine has cooled. If necessary to a( 
water to hot engine, add water slowly while tl 
engine is running at a fast idle. 

b. Winter. Use ethylene-glycol base antifreeze 
the percentage required for winter protection. I 
not use a corrosion inhibitor in addition to an 
freeze. Antifreeze is compatible with the corrosh 
resistor. 

n. Drainine and Cleanine. 













id run water through cooling system with drain 
tck.s open until water coming out is clean. Close 
uTosion resistor valves. 

t3) Chemical cleaning. If excessive rust and 


system with a cleaner such as sodium bisulphj 
oxalic acid. Follow chemical cleaning by ne 
izing and flushing. Always open the corrosion 
tor valves during cleaning of cooling system. 


Section V. TROUBLESHOOTING 


■ 17. General 

bis s€Ctioi\ provides information useful in diag- 
osing and correcting unsalisfactor) operation or 
lilure of the 290M tractor and its components, 
lalfunctions which may occur are listed in table 


3-2. Each malfunction stated is followed by 
of probable causes of tiie trouble. The corre 
action recommended is described opposite 
prol)al)le cause. 


Table 3-2. Troubleshooting 


MiKunclion 


Engine fails to start. 


. Starter does not crank engine. 


I. Engine overheats 


. Generator output low or not charging. 


i. Batteries do nut hold charge 


). Engine knocks. 


Ptobtbk 


Master ur muin 
switch OFF. 

b. Fuel tank empty. 

C- Fuel systems filters dirty. 

d. Fuel shutdown valve dcfeclivc. 

e. Aneroid valve defectlve. 

/. Fuel lines leaking or restricted. 

g. Other causes- 

a. Master or muin switch OFF. 

b. Electric cubic connection loose. 

0 . Defective starter 
d Batteries discharge. 

€. Starter solenoid defective, 

/. Faulty starter. 

g. Starter switch defective. 

h. Other causes. 

a. Coolant level low. 

b. Crankcase oil level low 

c. Radiator air passages clogged. 

d. Thermostat defective. 

e. Other casuses. 

a. Generator belt loose oi defective. 

b. Generator defective. 

c. Generator regulator defective. 

d. Cables connections loose. 

e. Other causes. 

0 . Electrolyte level low. 

b. Loose terminals or cables. 

c. Defective battery. 

d. Other causes. 

a. Crankcase oil level low. 

b. Oil leaks in lines and filters. 

^ 


CotrecUve Action 


II. Turn swilchcvs 
ON (fig. 2-7). 

b. Fill tank, 

c. Service lillcrs (tigs. 3*9, and 

d. Replace fuel shutdown valve (fi| 
4-27). 

e. Replace aneroid valve (fig. 4-28, 
/. Correct leaks and replace dcfecti 

exposed lines (fig. 1-8). 
g. Refer other causes to DS mainte 
0 . Turn switches ON. 

b. Tighten cable connections inclu 
battery. 

c. Replace starter (fig. 4-21 ). 

d. Replace batteries, (fig. 4-47). 

e. Replace starter solenoid, (fig. 4* 
/. Replace starter brushes or starte 

(fig. 4-21). 

g. Replace starter switch, (fig. 4-1! 

h. Refer to DS maintenance. 

0 . Fill radiator. 

b. Fill crankcase (see LO). 

c. Clean air passages. 

d. Replace lliermoslal (fig. 4-24). 

e. Refer to DS maintenance. 

a. Replace belt, and correct belt te 

b. Replace generator. 

c. Replace regulator. 

d. Tighten connections. 

e. Refer lo DS maintenance. 

a. Add water. 

b. Tighten connections. 

c. Replace battery (fig. 4-47). 

d. Refer to DS maintenance. 

a. Fill crankcase (see LO). 

b. Correct oil leaks. 





MtUunclion 


Probable c«u«e 


Correelive iclion 


8. Brakes do nof operate 


9. Main hydraulic system fails 


10. Transmission converter hydraulic 
svstem fails. 


e. Fuel fillers dirty. 

/. Other causes. 

a. Air in system trapped. 

h. Brake oil reservoir breather dirty 

c. Low oil in reservoir. 

d. Other causes. 

а. Hydraulic oil level low 

б. Leaks in Hues. 

c. 'I'ank clement dirty. 

d. Other causes- 

a. Low Oil level in system. 

If. Oil filters dirty. 

c. I..caks in external line. 

d. Other causes 


e. Servic<; fuel filt(;rs (tig. ;T3). 

/. Refer to DS fnaiiitenanco. 
a. Bleed air system (fig 1-1 f. Corre 
leaks 

/). Service breather (para 3- 1 2), 

e. Add j)il I sec LOl (ain ect leaks, 
d. Refer to DS mainteiiancc. 
fl. Fill hydraulic tank (see LO). 
h. Correct leaks. 

r. Service tank elements (fig 3-6f. 
d. Hefer to DS malnlonancr; 
a. Add oil (see LO). 

/;. Service oil filters (fig. 3*5 1. 

c. Correct leaks in line (fig. 1-6). 

d. Refer to DS maintenance. 







CHAPTER 4 

ORGANIZATIONAL MAINTENANCE PROCEDURES 


Section I. BULLDOZER ASSEMBLY 


1-1. General 

a. Bulldozer. 'I'lie bulldozer consists of a blade, 
lusli beams, pitch strut, and skid shoes, 'hhe push 
'Cams are trunnion mounted to balls on the sides 
f the frame wliich provide the pivot points for the 
'ush beams. The bulldozer blade is attaciied to the 
tush beams by pivot pins so that the blade can 
livot on the push beams. Aji adjustable pitch strut 
5 connected between the riKhl push beam and the 
op of the bulldozer blade. The tilt hydraulic oylin- 
ler is connected between the left push beam and 
op of bulldozer blade. Adjustable position skid 
hoes are provided under the froiils of the pu.sh 
teams. The blade Is fitted with replaceable cutting 
dge, and end bits. 

b. Scarifier. Four scarifiers are bolted to the rear 
if the bulldozer blade. Wlien released for use, 
hey score the earth while tlie tractor moves in a 
evorse direction to allow easier working of (he 
arlh with the blade. 

c. Inspection. Inspcc^ l)ulldozer assembly and 
iperating cennponents daily for damage or defects. 

-2. Bulldozer End Bits 

a. Bernoval. Hemove bulldozer end bits as illus- 
raled in figure 4-1. 

b. Cleaning and Inspection. 

(1 ) Clean all parts and dry thoroughly. 

(2) inspect for wear, cracks, breaks and other 
lamugc. Replace defective parts as necessary. 

c. Insiallalion. Install bulldozer end bits as iltus- 
rated in figure 4-1. 

1-3. BulldozerCutting Edge 

a. Removal. Remove bulldozer cutting edge as 
llustraled in figure 4-1. 



I l> I f<U\ ‘I ( iVl I'W. I I ',•! i( 


III . I . ..l,l^. -• 


Figure 4‘1. Bulldozer cutting edge and end hits, removal at 
inatallotion. 

h. Cleaning and Inspection. 

<J ICIean all parts and dry thoroughly, 

(2) Inspect for wear, cracks, breaks and oil 
damage. Replace defective parts as necessary. 

c. Installation. In.stull bulldozer cutting edge 
illustrated in figure 4- 1. 

4-4. Scarifier Tooth 

a. Removal. Remove scarifier tooth as illustrat 
in figure 4-2. 

h. Cleaning and Inspection. 

(1) Clean parts and dry thoroughly. 

(2) Inspect for wear, cracks, breaks and oti 
damage. Replace defective parts as necessary. 

c. Installation. Install scarifier tooth as illustrat 
in figure 4-2. 




MUTE: 


REMOVE; SCARirifiR 

T001EI FROM Shane: 


1 


REMOVi: OTMEiR 
SCAfNMl:]? TEE" T\{ IN 

A Similar MANHiiR mE: VA'in-m- 


FiguTe4-2. Scorijicr tooth, retooooioiid i^tallution. 


4-5. Scarifier BocJy 

a. Removal. 

(1) Remove scarifier tooili (para 4-1)aiul shunk 
from body. 

(2) Remove scarifier body as illu.stratcd in 
figure 4-3. 

b. Cleaning and Inspection 


( 1 ) Clean parls and dry tlioroiighly 

(2) Inspect for wear, cracks, brea 
damage. Replace damaged .scarifier be 
sary. 

V. Installation. Install scarifier body 
in figure 4-3. 
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.SCAKlf-IE« no. 
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a. Removal HcmovL’ skid shoe as illustrated in 
igurc 4-4. 


Figure? Skldahoe, remoml and UistallaUon- 


1 1 ) <^iean parts ana ary tnorougniy. 

(2) Inspect for wear, cracks, breaks, an( 
damage. Replace all defective parts. 

c. Imiallation. Install skid shpes as illustr 
figure 4-4. 

Note. Skid shoes are installed only ^^'hen using [ 
blade for grading material. 

4<7. Cylinders 

a. Removal and Disassembly. Remove a 
assemble bulldozer lift and tilt cylinders a 
trated in figure 4-5. 

b. Cleaning and Inspection. 

(1) Clean parts and dry thoroughly. 

(2) Inspect for wear, cracks, breaks an' 
damage. Replace defective parts as necessa 
place wear ring assembly, preformed packii 
seals. 

c. Reassembly and Installation. Reasseml 
install bulldozer lift and tilt cylinders as ilk 
in figure 4-5. Lubricate interior of cylindei 
ings, and piston. 






2. REMOVE ANCHER PIN (2) 
SELF-LOCKING NUT (2) AND 

retract Piston roo. 


3. PLACE ANCMER PIN AND 
SELF-LOCKING NUT INTO 
DOZER BLADE. 


ML 'MjQ.206-12 4 


NOTE 1. USE OF OPTIONAL STEPS 7. 3. 5, AND A 
ELIMINATES STEPS 1 AND 4. 

2. REMOVE AND REPLACE TIL I CYlJNDI Rr*^"?^ - 
IN A SIMILAR manner. j-V ,ii#- 

yntt tcmaitartxn. . - 


Figure 4-5. Bulldozer (if laud till cylinder, removal, 
disassembly, reassetnblij.arid installation (sheet I of 3). 


LOWER BLADE TO GROUND 

USE A SUITABLE MOLDING, RAISING. 

LOWERING DEVICE TO REMOVE AND INSlAl L. 


1. Rt’MOVE I.INE (2) 

AND DRAIN HYDRAULIC 
I- L Ull> IN (.ONT AINER. 









pounds, and screws (ZJ to ou toot-pounas. iignten 
screws (14) finger tight, instill! lockwire (13). 

(2) Tilt cylinder. Torque nut (7) to 1,000 foot- 
pounds, and screws (2) to 320 foot-pounds. Tighten 
screws (13) finger tight, install lockwlre(l2). 

4-8. Bulldozer Assembly 

a. Removal and Disassembly. 

(1) Remove cutting edge and end bits (para 

4-3). 

(2) Remove scarifier body (para 4-5). 

(3) Remove skid shoes (para 4-6). 

(4) Remove bulldozer cylinders (para 4-7). 

(5) Refer to figure 4-6 and remove push beam 
bearing cap. 


007.01 Diaue, pusn ueairis, aiiu pnen sirui. 
h. Cleaning^ Inspection, and Repair. 

(1) Clean'parts and dry thoroughly. 

(2) Inspect for wear, cracks, breaks ^ 
damage. 

(3) Replace defective parts as aecessar 
c. Reassembly and Installation. 

(1) Refer to figure 4-7 and reassern 
dozer blade, push beams, and pitch strut. 

(2) Refer to figure 4-6 and install pi 
bearing cap. 

(3) Install bulldozer cylinders (para 4-' 

(4) Install skid shoes (para 4-6). 

(5) Install scarifier body (para 4-5). 

(6) Install cutting edge and end bits (f 





2. remove; push b 

BEARING CAP i 


3. REMO 
PUSHBE/ 


r 








17 -^-" 


^.^T^rAND n UNLESS DAMAGED. 




1 Nut 

2 Pin 

3 Bearing 

4 Bearing 

5 Pitch strut assembly 

6 Rod 

7 Bearing 

8 Rod 

9 Bearing 

10 Pitch Assembly 


[01 
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11 Nut 

12 Screw 

13 Pin 

14 Pin 

15 Pin 

16 Lock Link 

17 Bearing 

18 Push beam assemb y 

19 Push beam assembly 

20 Blade assembly 


Figure 4 


.7. Bulldoze, blode, pu>h heavos, end pitch etmt. exploded olew. 


S«ction II. TRACTOR LIGHTS 


4-9. Generol 

Lights mounted on tractor cab and 

permits 24 hour continuous operation of equip- 


b. Cleaning and Inspection. 

( 1 ) Clean parts and dry thoroughl 

(2) Inspect for cracks, breaks an 

r\ bpndlicht ai 




A. GRILL 







mm 






V'l/Vi.Vpfi 


iilii 




REMOVC '.CKPv. 


NOTE RgMOVn other MEADl IC.HT IN A SIMILAR MANNER 


B. HEADLIGHT 







b. Cleaning and Inspection. 

( 1) Clean parts and dry tiinrougliiy. 



Figure 4-9. Floodligh t assembly, removal and installation. 


(2) Inspect for cracks, breaks and otiier clam- 
;e. Heplace defective floodlight assembly ai»d 
trts as necessary. 

c. Installation. Refer to figure 4-9 und Install 
)odIight assembly. 

1 2. Blackout Headlight Assembly 

a. Removal. Refer to figure 4-10 and remove 
ackout hcadliglit as.sombly (para 3-J5b). 

b. Cleaning and Inspection. 

(1 ) Clean parts and dry thoroughly. 

(2) Inspect for cracks, breaks and other dam- 
e. Replace defective blackout headlight assembly 
necessary. 

c. Installation. Refer to figure 4-10 and install 
ickout headlight assembly. 

1 3. Tail and Stoplight, Blackout T ail and 
iplight Assemblies 

a. Removal. Refer to figure 4-11 and remove tail 
d stoplight, blackout tail and stoplight assembly 
ara 3-15c and 3-15d ). 

b. Cleaning and Inspection. 

( 1 ) Clean parts and dry thoroughly. 



Figure 4-W. Blackout headlight assembhy, removal c 
Installation. 


c. Installation. Refer to figure 4- 11 and I 
tail and stoplight, blackout tail and .stoplig} 
sembly. 

4-14. Wiring Harness Repair 

fl. Genera/. Repair of wiring harness pertai 
removal and replacement of a defective single 
in the harness. 

b. Test und Inspection. Use a multimeter 
and iii.specl wiring forcemtinuity and visual dei 

c. Removal and Repair. Remove damaged 
and replace with wire of same size, lengtlj an 
siilation. Install wire using an approved connec 












»« 








INOIF- kCMnV^ IMPf kAJUtAf* 


tvfMovr PiPg 


'HOOD 


[remove screws and: 
BRACKET 


^eenon iii. i UKDi^nAKocR 


4*1 5. General 

The engine mounted turbocharger uses an air 
cleaner and aspirator assemblies that are hood 
mounted and piped to and from intake manifold, 
air cleaner and aspirator. 


4>16. Aspirator and Exhaust Pipe 

a. Description. The aspirator creates a suction 


caused by exliaiist gases passing thre 
turi of the aspirator. As the gases pas 
is accelerated causing a decrease 
creating a suction pulling dirt particle 
cleaner. 

b. Removal. Refer to figure 4-12 anc 

( 1 ) Remove exhaust pipe. 

(2) Remove aspirator. 






c. cleaning and Inspection. 

( 1 ) Clean parts and dry thorouglily. 

(2) Inspect parts for cracks, breaks and other 
mage. Replace defective parts as necessary. 

d. Installation. Refer to figure ‘1-12 and install 
pirator and exhaust pipe in reverse order of 
rnoval. 

17. Air Cleaner, Piping and Hood 

a. Description. The air cleaner consist.s of a pre- 
;aner and paper-type filter cartridge which oper- 
3 together to remove dirt particles from (he air he- 
re they enter the engine. As air enters precleaner, 
passes through deflectors which impart a high 
eed spin to the air stream. The centrifugal force 
rows dirt particles outward, out of the air stream 
fore the air enters the filter cartridge, leaving 
iy small particles to become trapped in cart- 
Igc. Particles thrown from air stream drop to 
ttom of precleancr into a seU-clcaning dust bin. 
le bin is cleaned by an air stream created by suc- 
in from the aspirator. 'I’he cleaned air is pulled 
to turbocharger and forced into the intake manl- 
Id of the engine under pressure. Pressurizing air 
abies more air to enter engine, which permits 
)re fuel to be burned. This results in greater 
gine power. A vacuum-operated air system re- 
iction indicator indicates when filter is dirty. The 
dlcator is connected to the side of the air cleaner 
a tube. 

h. Removal and Di.sassemhly. 

(1) Remove aspirator (para 4- Id). 

(2) Remove radiator grill (fig. 4-8). 

(3) Remove and disassemble air cleaner piping 
d hood as illustrated in figure 4-13. /Mways cover 
rbocharger openings when disconnecting tur- 
charger lines to prevent entry of dirt and foreign 
ijects. 

c. Cleaning and Inspection. 

(1) Clean metal parts and dry thoroughly. 

(2) Inspect all items for cracks, breaks, and 
her damage. Inspect for lo{)se hoses and fittings. 
5place defective parts as necessary. 

d. Reassembly and Installation. 

(1) Reassemble and install hood and air clean- 


4>18. Turbocharger and Manifold 

a. Description. 'I'he turbocharger forces 
tional air into engine combustion chambers f 
engine burns more fuel, enabling engine to de 
more horsepower. The turbocfiarger consists 
turbine wheel and a centrifugal blower, sepa 
encased, but mounted on and rotating with a 
man shaft. The turbine side of the lurboch 
mounts to exhaust manifold outlet flange, an 
blower side connects with the air intake man 
Lubrication is supplied by the engine lubric 
system. 

h. Impeller Service. 

Note. Aflor rach 1,000 hours of engiru! operation p 
turbocharger impeller service as contained herein. 

(1) Remove intake air piping items (14, 1 
illustrated in figure 4-13. Remove air intake 
from tur{)ocharger assembly. 

(2) Remove carbon deposits from ins 
impeller and diffuser plate using an app 
cleaning (non-abrasive) method. 

(3) Using a suitable microinch measurir 
vice, check impeller for end play (max. 0.008 ii 

(4) Replace turbocharger assembly as i 
sary. Install intake air piping items (14, 15, 
fig. 4-13). 

c. Removal. 

(1) Remove intake air piping items (14, If 
16 in fig. 4-13) and exhaust piping items (2 anc 

(2) Remove turbocharger as illustratr 
figure 4-14. Cover exhaust port in manifold t< 
vent entry of dirt into engine. 

d. Cleaning and Inspection. 

( 1 ) Clean parts and dry thoroughly. 

(2) Inspect for cracks, breaks and other 
age. Replace defective turbocharger as nccesss 

e. Installation. 

(1) Install turbocliarger as illustrated In 

4-14. 

(2) Install items (2, 3, 14, 15, and 16 ii 
4-13). 

/. Manifold Inspection. Check for fray 
broken hose, loose hose clamp.s, damaged 




FIgtire -i-N. Turbochiirger, removal and (ustallntfun. 


Section IV. CONTROLS AND INSTRUMENTS 

M9. General 4*20. Controls and Instruments 

a. Instruments and controls are mounted on sheet fl. Removal. 
netal panels ajicl installed on right and left side of i J ) Master switch. Move master su ite 

:he tractor dash panel. Air lines, oil lines, electrical 2-7) to Ol'T position. Tag controls and 
^vlring, and speed cables are attached to applicable rnents, piping, w iring, and cables, remove 











:vev\s securing circuu ureaKer to aasti pauei. 

(b) Inspect and test. 

1. Inspect for loose terminals or cracked 
isulator case. 

2. Connect each circuit breaker in series 
'itli"^ 2'4-'volt DC power source and a test lamp, 
horl across terminals of test lamp after lamp is lit. 
'he circuit breaker should open the circuit and the 
imp should not light when short is removed, llie 
ircuit breaker should close the circuit again and 
igbt test lamp after a short time has elapsed. Re- 
)lace a defective circuit breaker. 

(3) Instrument panel. 

(a) Remove screws securing instrument 
lanei to dash panel and remove instrument panel 
rom daslr panel. 

(b) Inspect for cracks, breaks and other 
jamage. Replace as necessary. 

(4) Starting aid. Remove .starting aid a.s 


IllUSliaiCU 111 

b. Cleaning and Inspection. 

(l)Clean lines, cables and wires. 

l2) Inspect lines and fittings for breaks, cracl 
and other damage. Inspect cables for damages 
defects. Inspect wiring for defects. Replace defei 
tive lines, fittings and cables as necessary. Repa 
or replace wiring as nece.ssary. Refer to figure 1-- 
Replace all preformed packings, gaskets and g 
defective parts of the starting aid. 

c. Installation. 

(1) Install starting aid as illustrated in figu 

4-15. 

(2) Install instrument panel on dash panel. 

(3) Install circuit breakers on dash panel. 

(4) Install in.struments and controls in rever 
order of removal, figure 4-15. Do not break or kii 
capillary tubing. 




lOt MOVi: SCRTW (3) 


TAG AND 
REMOVL 
El.F.CTRICAl. 
LEAD 


Figure 4’15. Conlrohand insirumenis, removal and installation, 
(sheet 2 of 10). 
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Figure 4'15. Controhand removid und imtidlation 

(sheet 4 of i()) 





w"- 










CNGINC 


OIL Pl^CSStllO GAGI; 


«.ONVI W 1 1 ?•: U'l 
TtfMP!' NA I JIG 


^^l I ;g jMi fi I f-AfM 1 , ; u T MUf 


Figure Conlrots and insJruments, removal and installation, 
(sheet 5 oj 10). 





^OTE 


REmOVI switch detaining NUT 
INjSiDl CAB) TO Rl'MOVL- SWITCH 


TAG. RFMOVf t TAOS 


RfiMOVe ENGINE OVERSPCtD 
OOVERNOR WARNING 
.INDICATOR 


REMOVE SCREWS 


REMOVE NUTS AN 
cables /NEGATn 


DISCONNECT 

Cable 


REMOVE CABl L If’OSniVD 
FROM HAT! [TtY I'OST 


■— }<l30.VQ6.Wr4.IS (a) 

igure 4-lS. Controls and instruments, removal and installotiort, 
(sheet 6 of 10). 


ML 14;C.J0jkI? 


Figure 4-i5. Controlsond instruments, removal and insU 
(sheet 7 of 10). 







' Tube 

2 Adapter 

16 Nipple 

17 Tube 


6 


3 Adapter 

4 Tube 

18 Nipple 

19 Tube 
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5 Adapter 

20 Adapter 




6 Elbow 

21 Tube 

31 Tube 

41 Elbow 

51 Adapi 

7 Tube 

22 Adapter 

32 Tee 

42 Nipple 

43 Tube 

52 Adapi 

8 Adapter 

23 Switch assembly 

33 Tube 

53 Tube 

9 Tube 

24 Elbow 

34 Tee 

44 Elbow 

54 Tube 

10 Adapter 

25 Tube 

35 Tube 

45 Tube 

55 Elbov 

11 Tube 

26 Adapter 

36 Tee 

46 Adapter 

56 Adapi 

12 Tee 

27 Tube 

37 Elbow 

47 Hose 

57 Swite 

13 Screw 

28 Tee 

36 Tube 

48 Fitting 

58 Swite 


FRONT WINDSHIELD WIPER 
MOTOR CONTROLS 




TRACTOR-TRAILER 
OPERATING PROTECTION 
CONTROL LEVER 
(NORMALLY IN NORMAL 
POSITION) 
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Figure 4-15. Controb and instruments, removal and installation, 
(sheet 9 of 10). 



1 Fuel cylinder 
lA Oapscrew 

I B Self-locking nut 

2 Clamp and bracket 

3 Chain cap 

4 Casket 

3 Manifold fitting 
5A Cli[) 

6 'lube 

7 Adapter 

8 Screen 

8A Throttle stop 
8B Macljine screv\ 

9 Machine screw 

10 Choke cable 

1 1 Koll pin 

12 Hinge pin 

13 Lever 

14 Plug 

15 (Capscrew 

16 Identification plate 

17 Washer 

18 Nut 

19 Bracket 

20 Hctaining ring 

21 Preformed packing 

22 Seperator 

23 Preformed packing 

24 Hctaining ring 

25 Washer 

26 Spring 

27 Preformed packing 

28 Guide 

29 Preformed packing 

30 Pusher pin 

31 Body 

32 Bushing 



4-21 , Steering Wheel, Trailer Brake Control 
and Drag Link Adjustment 

a. Removal. Remove steering wheel and trailer 
brake control as illustrated in figure ‘J-16. Remove 
screws (9) trom retainer (10). pry simultaneously 
with two small screwdrivers on opposite edges of 


retainer to remove. Remove cap (II), horn bui 
(12), insulator (13), spring (U), and contact ( 
Remove mit (16) from steering gear assembly ' 
and use a puller to pull steering wheel (17). 
move key (18). 



Figure 4-16. Steering wheel, trailer brake confrol. removal 
and instailaHon. (sheet I oj 2). 


b. Cleaning and Inspeclion. 

(1 ) Clean part.s and dry thoroughly. 

(2) Inspect for cracks, breaks and other dam- 
age. Replace defective parts as necessary. 

c. Installation. Install steering wheel and trailer 
brake control in reverse order of removal, figure 
4-16. 

d. Drag Link Adjustment. 

(1) Park tractor in a straight direction. 

(2) Remove floorplatc beside steering column. 
Remove mil (2) that secures ball stud (4) of the drag 
link to the pitman arm (21) of steering gear (22). 
Disejigage iiall stud from pitman arm. 

(3) With engine off, turn .steering wheel 
gently until it stops at its limit of rotation in either 


limit of travel in the opposite direction. 

(4) When total wheel travel is delermiii 
divide this number by two. Turn wheel back 
ward midposition until it is centered. 

(5) Check position of ball stud (4) to mount 
hole on pitman arm. If it is not alined, loo 
locknut (7) thul locks ball joint to drag link t' 
(8) and turn ball stud in or out of lube until i 
alined. 

(6) If alinement cannot be made by adjust 
the positions of ball studs, remove nut (19) ^ 
washer (20) and pull pitman arm (21 ) from steei 
gear shaft. Reposition pitman arm on the shaf 
permit proper adjustment of drag link. 

(7) Tighten all locknuts (7) after making 




1 Cotter pin 

2 Nut 

3 Rubber boot 

4 Ball stud 

5 Lubrication fitting 

6 Lubrication fitting 

7 Locknut 

8 Drag link tube 

9 Machine screw 
10 Retainer 

n Cap 
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12 Horn button 

13 Insulator 

14 Spring 

15 Contact 

16 Nut 

17 Steering wheel 

18 Key 

19 Nut 

20 Washer 

21 Pitman arm 

22 Steering gear 


Figure 4- J6. Steering wheel, imiter brake control, remnn/ilnnfi 





3. RLMOVCnur 
REMOVE IL VER 


1. REMOVE SCREW 
REMOVE ROD 1 


4. REMOVE SCREW 

^ remove boss I 


?. REMOVE SCREW 
AND ROD 


Figure 4-17. Bttlldozer control lever, removal, disassembly, reassembly 
and installation (sheet I of 2). 


• 11 . Buiiaozer control levors 

a. Removal and Disassembly. 

(1) Remove floorplate and bool from lever, 
emove rear rock guard (fig. ^-46). 

(2) Remove and disassemble bulldozer conlro! 
ivers as illustrated in figure 4-17, 

b. Cleaning and Inspection. 

( 1) Clean all parts and dry thoroughly. 

(2) Inspect all parts for cracks, breaks and 
then damage. Replace defective parts as necessary. 

c. Reassembly and Installation. 

(J) Reassemble and iiistall bulldozer control 
:vers as illustrated in fimirc 4-17. 


{2} Adjustment. 

(a) To adjust bulldozer control lever iin 
so control lever is farther to front when in pe 
position, screw rod end (21) farther onto rod 
For adjusting to rear reverse above procedure. 

Ibj To adjust bulldozer control lever lin 
so control lever is farther to the right whe 
neutral position, screw rod end (14) farther 
rod (15). For adjusting to left, reverse above 
CO dure. 

(3) Install rear rock guard (fig. 4-46) and f 
plate. 





•23. Transmission Control Levers 

a. Removal and Disassembly. 

(1 ) Hemove Doorplates. 

12) Remove and disassemble transmission 
ntrol levCrs as illustrat(?d in ligiire 4-18. 
h. Cleaning and Inspection. 

\ I ) Clean parts and dry thoroughly. 

t2) Inspect for cracks, breaks and other dain- 
;e. Replace deiective parts as necessary. 
c. Reassembly and Installalion. 

iD Reassemble and install transmission con* 
.)( levers as illustrated iti fig;ure 4-iH. 

(2) The .speed and direction settin^».s of spools 
transmission control valve must coincide with 

imbers on shift cover. Adjust as follo\v.s: 

(a) With Iransrni.ssioii shift lever (50) In N 
eutral) position, check that lover is centered in 
mtral position slot on shift cover (20). To move 
ver toward operator s position, loosen jumnut 
) and turn to disconnect the direction shift clevis 
d l6) from transmission control valve spcml. Turn 
evis rod Into clevis (3) to siiorlcn llic linkage. To 
ove lover awa\ from opcrator’.s position, lever.se 
)Ove procedure. Tightcm iamiuil and reconnect 
evis rod with clevis pin (2) and cotter pin (1). 

(b) After adjustment, shift lever to foruard 
id reverse positions to make sure the shift lever i.s 
mtered in speed range slots on shift cover. 

(c) Make sure the speed range spcml of Irans- 


iiiLssion control \alve is detcnteci in fir.st sf 
position wlien lexer is sliifted to that po.sitioi 
lever is not properly alined with number I 
cover, adjust length ot speed control linkage, 
move lever farther forwartl, loosen jumnut (4) 
disconnect speed shift clevis rod t5) from .spec 
transmission control xalve. I'urn clevis rod ii 
shorten linkage. To move lever farther tov 
rear, turn clevis rod out ol clevis to lengthen I 
age. Coiuu“ct with clevis pin (2 1 and cotter pin ( j 

(d) Move shilt lever to the fourth S|: 
forward position. Make sure spool is detente( 
fourth speed position and lever is alined with n 
her 4 on sliift eos er (20) Readjust if neee.s.saiy. 

(e) Move transmission sliift lever to N \ 
lion. App!\ parking brake. When brake i.s appi 
brake and .shift interlcjck lever (16) must 
notch in iliiection shift bellcrank (57 ). If it does 
adjust position of cable spring anchor (10) 
parking brake cable so interlock lever does enft 
bclltrank. With transmission cover valve spoi; 
neutral, if interlock lever (16) doe.s not on^ 
bcllcraiik, adjust cffectivo lengths ot liie direc 
.shift rod (.39) and din.'ctioi) sliift clevi.s rod (.6; 
nccessurx. When adjusted, the spring (7) she 
be under moderate tension. Release the l)r. 
Check di.stance belwceu top of cable spring an< 
and underside of flooi plate. It should he appt 
matcly I 7/8 inches. 

(3) Install floorplatc. 



I CON'IiCl. VAl. vr 


■MS. TronAWissiou coulrol leoprs, removal, dlso^sernbhj, 
reossernhltjaiid imtallation (sheet I of 2). 







5 n< 
fj Rod 

7 Spring 

8 Screw 

9 Nui 

10 Spring anchor 

1 1 Screw 

12 Washer 

13 Nut 

14 Fitdttg 

15 Buslhng 

16 Lever 

17 Knob 

18 Screw 

19 Washer 

20 Cover 

21 Spring 

22 Screw 

23 Washer 

24 Spring tab 

25 Screw 

26 Nut 

27 Washer 

28 Plate 

29 Bushing 

30 Pin 

31 Pin 

32 Clevis 

33 Nut 

34 Rod 

35 Pin 

36 Washer 

37 Pin 

38 Clevis 

39 Rod 

40 Screw 

41 Washer 

42 Pin 

43 Pin 

44 Fitting 

45 Screw 

46 Tab 
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48 Arm 

49 Pin 

50 I^ever 
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52 Housing 

53 Fitting 

54 Pin 

55 Shaft 

56 Bushing 

57 Bellcrank 

58 Bellcrank 
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Figure 4-18. Transmission control levers, removal, dlsossemt/y. 
reassembly and tnstadation (sheet 2 of 2}. 


rarKing oroKe hmiiw 


a. Removal. 

\ 1 ) Hcmove rock guard ipara 4-58). 

(2) Remove parking brake hand lever a.ssem- 
blv and cable as illustrated in figure -{-19. 

b. Cleaning and Inspection. 

a) Clean parts and dry thoroughly. 

l2) Inspect for cracks, breaks and other dam- 
age. Replace damaged or defective parts a.s neccs- 
sarv. rubricate cable with light oil. 

c. Installation and Adjustment. 

il) Install parking brake hand lever and cable 
as illustrated in figure 4- 19. 

(a) Rotate adjustment knob clockwise to 
correct cable tension pressure on brake shoe. If 
adjustment cannot be corrected, rotate counter- 
clockwise and remove cotter and clevis pins that 
secure lower end of parking brake cable to oper- 


threaded end of cable. Reconnect cable wit^ 
and colter pins and readjust as directed abov( 

(b) To adjust brake .slioc remove cotl 
clevis pins from parking brake operating 
Rotate eccentric adju.stor in direction of f 
brake drum rotation until adjustment end ol 
on the shoe contacting the eccentric is withii 
inch of drum surface, when measured by 
fit on feeler gages inserted from open end of i 

(c) lixpand brake shoes by turning ad 
star wheel with a screwdriver inserted tlirouj 
in drum. 

(d) Repeat adjustment until adji 
end of lining on other shoe is V’ithin O.OlO 
drum surface. 

(e) Install brake cable. 

p2) Install rock guard (para 4-58). 



ADJllSTMENT KNOB 


REMOVe I 

PARKiNC BRAKEI 
HAND LEVER 


RE'.'OVE 
FUC». PVJMP 
ACCfcLtRATOR 
hOOr PEDAL 


REMOVE 

FLOOR PLATE fe/. 


REMOVE 

PIN 


REMOVE 

AIR BRAKE CONTROL 
TREADLE ASSEMBLY 


REMOVE 
SCREW (4) 


REMOVE PIN 


REMOVE SCREW (3) 
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Figure 4-/9. Parking brake hand lever and cable, removal and 
installation (sheet 2 of 2). 




Figure 19. Parking brake hand lever and cable, removal and 
installatton (sheet 2 of 2 ). 


4-25. Accelerator Pedal and Linkage c. Renssembltj and Insialhtion. Reasserr 

a. Removal and Disassembly. Uctnove and dis- instal! as illustrated in figure d-20. 

assemble accelerator pedal and linkage as idus* Adfuslment. 

trated in figure 4-20. <1| Adjust ball joints to correct oper 

b. Cleaning and Inspection. linkage. Position accelerator pedal by a* 

tl) Clean parts and dry thoroughly. clevis (11) on rod (12). 

(2) Inspect for cracks, breaks and other dam- (2) Adjust pedal stop screw to correc 

age. Replace defective parts as necessary. tion on pedal. 



Figure 4-20. Accelerator pedal and linkage, removal, disa.’membly, 
reassembly, and installation (sheet 2 of 2). 


26. Genero) 

igitie coolatjl, olectrical, oil iiiid fuel contpoftcnls 
led hcreii) arc alhudied on or neai llie engine 
)ek. 

27. Starter and Solenoid 

a. Testing. Willj battery fully charged and main 
dtch in the ON position, press starter switch, 
le starting motor should smoothly turn over co- 
ne at a sufficient rale of speed to cause starling 
ithout unusual noise or vibration. Clicck all elec- 
cal leads before removing starter and solenoid 
starter fails to turn over engine. 

Note. nt.’7na\'j.' cable from l)anL’ry tcrniiaal befon' rcm»>v- 
5 starter. 

h. Removal. Remove .starter as illustrated in 
5 urc 4-21. Match mark the end bell fratne (3), 
arter motor housing (55), lever hon.sitrg t28). 
id drive housing (2J ) to assure proper reasscrnblv. 
c. Cleaning, Inspection and Test. 


(If (deaii .starter and .solenoid with a c 
flotli. 

t2) Inspection. 

(a) Inspect brii.she.s (17) for wear and bi 
springs (18) for distortion or weakness. Rep 
i)rusiie.s ii worn to less then indf their orig 
length. Spring tension should be 80 ounces n 
inmn wjjli brushe.s installed. 

(h) Inspect motor drive clutch (23) 
cracked, chipped, or l)ioken gear tcctly or o 
defects. 

(c) Inspect plunger ussernhl) (41) for d 

Id) hrspect all iteni.s renio\ed for era 
breaks and other damage. Repair or rc)))ace it 
4. 8. to. 13, 14, 17. 18. 22, 24. 2.3, 29, 30. 42, 
47, and 49 wliicdi are in the repair kit. Turn ar 
lure shaft hy lunid to assure it rotates freely, 
place detective starter, .solenoid, anti cables. 

d. Installation. Install starter and solenoh 
illn.sirated in figure 4-2). Replace gasket. 



REMOVE SCREW f3). lyj 
$ T A R T E R , A N D G A S K E T 




3. REMOVE SCREVk i4'V, 
AND SOlENOU) i 
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Figure 4-21 . .Starter und solenoid, removal, disassembly, 
reassembly, a7id installation (sheet 1 of 2). 
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1 Screw 

2 Washer 



J End bell frame 


( Bing 
) Nut 


) Washer 
^ Washer 
) Insulator 
) Bushing 
I Packing 
Washer 
Plug 
Bearing 

Brush holder assembly 
Screw 


Washer 

Brush 

Brush spring 

Rolf 



21 Drive housing 

22 Bushing 

23 Motor drive clutch 

24 Gasket 

25 Washer 

26 Bolt 

27 Washer 

28 Lever Housing 

29 Bearing 

30 Washer 

31 Plug 

32 GasKet 

33 Nut 

34 Plunger guide 

35 Ring 

36 Retainer 

37 Spring 

38 Retainer 
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41 Plunger assembly 

42 Packing 

43 Shaft 

44 Packing 

45 Shift lever assembh- 

46 Nut 

47 Washer 

48 Gasket 

49 Insulator 

50 Washer 

51 Armature 

52 Screw 

53 Shoe Dole 


(2) Inspect brush holders, springs and brushes 
or cracks, breaks, wear, distortion and other dam- 
ge. Brushes should move freely in their holders. 
Replace damaged or defective parts as necessary. 

(a) Remove screw and iockwasher that sec- 
ire brush leads to holder. 

(b) Lift brush arm that retains brush in 
lolder; remove brush. 

(c) To replace, reverse above procedure. 

(3) If commutator .segment wear and exce.ssive 
leat burns cannot be corrected with emery cloth 
ipplication to segments, replace generator assem- 
)ly. 

h. Removal of Generator Drive Belt. 

(1) Remove generator drive belt as illustrated 
n figure 4-22. 


move lower capscrew (4) nnd its lockwa.sher, 
capscrew (13), flat washer, Iockwasher, and nut 

(c) Loosen capscrews (6) and ( 10) that s( 
generator adjusting strap and loosen nut (11) 
secures generator ( 12) to the frame; push gene 
towards frame to loosen generator drive bell. 

(d) Slide fan blade, fan hub, and fan bn 
(3) forward until space between water pump 
fan bracket is adequate to remove generator 
fan belts. 

c. Cleaning and Inspection of Generator 1 
Belt. 

(1) Clean generator drive belt with a ^ 
cloth. 

(2) inspect belt for cracks, missing belt I 
or other damage. Replace as necessary. 







•rt 'ft 


■i4 


SCREW (2) 


ADJUSTING STRAP 


BELT 


CABLE 


GENERATOR 


COVER 


OENeRATOR SCREW 
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Figure 4-22. Generalor repair, removal and 









?. Belt Tension Adjustment. 

(1) L.ooseti adjusting strap and generator 
cws and move generator away from engine to 
ply tension on belt. 

(2) Secure adju.sting strap and generator 
ew.s when tension deflection of ] inch is indi- 
:ed by depressing belt with fingers midway be* 
een pulleys. 

t3) Correct generator belt ten.sion after cor- 
:ting water pump belt tension (para 4-38). 


2 
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~an bracket adju.sting block 
tdjustitig screvx' 

'an bracKCl 

'apscrew 

«Jut 

'apscrew 
'an bell 


8 Adjusting strap 

9 Generator drive bell 

10 Capscrew 

11 Nut 

12 Generator 

13 Capscrew 


Figure 4-22. Generator, repair, removal and 
installation, (sheet 2 oj 2). 


F. Removal of Generator. 

1 t \ n _ 


J* J 


.strap (8) and two capscrcw.s, lockwashers, and i 
(11) that .secure generator to hracket; rem 
generator. 

g. Cleaning and Inspection of Generator. 

(1) Clean exterior of generator and dry t 
roughly. 

(2) Inspect generator as directed in a ab( 
Rotate generator armature shaft manually to asf 
it rotates freely. Inspect for overheating and bur 
insulation. 

(3) Inspect all parts for cracks, wear or o' 
damage; replace as necessary. 

/i. /nstn/Zcition of generator. 

{ 1 ) Install generator in reverse order of ren 
at. 

(2) IiLstall generator drive belt as directec 
d above. 

(3) Polarize geiierator as directed in i below 

i. Generator Polarizing. 

(1) Polarize generator before starting enj 
whenever generator cable has been removed f 
generator. 

(2) Disconnect generator-to-voltage regul 
cable at voltage regulator, and battery connee 
cable from voltage regulator; momentarily con: 
a wire from the B terminal of generator cubl 
battery connection cable. 

l3) Install cable. 

4>29. Generator Regulator 

a. Description. The generator regulator is a 
er-tight, radio-suppressed, corrosion and fun 
resistant unit designed for use with a genei 
having an internally grounded field circuit, an 
a system with a negative ground. The regulat' 
composed of three units, a cutout relay, vol 
regulator, and current regulator. The cutout r 
closes the circuit to the batteries. The vol 
regulator regulates the generator output to 
batteries within preset limits. The current reg 
tor regulates the amount of current being deliv 
to the batteries. 

b. Testing. When ammeter on instrument p 
indicates: 

(1) High charging rate with fully charged 
tery. (If temperatures are high, the battery 
normally accept a high rate of charge. If opera 
condition is not due to high temperatures, perl 
the following checks-. ) 


. 1 . • 


_ii. 


p(jecl. If output remains hij;li, the j^enerator or 
,'iriiig is at fault. If no output is obtained, remove 
ejjerator regulator for adjustment or refer to di- 
ect btjpport maintenance for repair. 

(2) Low or no charging rate w ith low battery. 

(a) Check for loose connections, frayed or 
lamagcd wire.s. 

(b) Check battery (para ‘1-59 J. 

(c) Insert testing harness, fig 4-23, in gen- 
rator regulator circuit. Operate generator regula- 
or at medium .speed and (battery connected) mo- 
aciilarily connect T-3 to T-1 (armature) and in- 
rease generator speed. If output dc^es not increase, 
lieck generator. If output i{icrcases, remove gen- 
ralor regvilator for adjustment or refer to direct 
upport mainlcuaiice for repair. 

c. Removal, itemove defectiv'c, damaged, gen- 
rator regulator as illustrated in figure 4-23. Tape 
nds of cables to avoid sliort circuiting. 

d. Installation. In.stall new generator regulator 
II reverse order of romos-al. 

Note. P(jlari/e generator hclore cranking engine (|)aru‘l*28iJ- 


ARMATURE 




-30. Coolant Therm«$tot 

Note. Replace coolant thermostat when temperatures of 
(0® F to 195® F cannot be maintained during normal opera- 
)n of tractor. 

a. Removal. Remove thermostat as illustrated in 
gure 4«-24. 

h. Cleaning and Inspection. 

(1) Clean thermostat hou.sing and parts with a 


coollftg s) stem flushing solution. 

(2) Inspect for cracks, breaks and other d 
age. Replace defective parts as necessary. 

c. Test. Thcrmo.stat should open fully when 
mersed in water lieated to 200° K Replace ade 
tivc thermostat. 

d. Inslallalion. Install thermostat in reverse oi 
of removal; replace ga.sket, fill radiator. 



REMOVE HOUSING 
GASKET AND 
THERMOSTAT 


REMOVE SCREWS. 
GASKET, CONNECT »0N 


REMOVE 

SCRhV-b 


DISCONNECT TUBE 


IREMOVE CLAMPS 
HOSE 


NOTE; DRAIN COOLANT 
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Figure 4-24. Coolant thermoetat, removal and installation. 


31 . Water Filter (Corrosion Resister) 


c. Installation. Install water filter in reverse or< 









Figure 4’25. £ng(ne and tur6ocftorggT/<(iCT heod, 
rfmoua/atid installation. 


■33. Fuel Filter Head 

a. Removal. 

il) Remove elements (para 3-6). 

(2) Remove filter head as illustrated in figure 

26. 

b. Cleaning and Inspection. 

{ 1 ) Clean head and dry thoroughly. 


(2) Wipe lines-with a cloth. 

(3) Inspect for cracks, breaks and other dair 
Replace defective head and lines as necessary. 

c. Installation. 

(1) Install filter heads as illustrated in fij 

4-26. 

(2) Install elements (para 3-5). 





•34. Fuel Shut Down Valve 

a. Removal and Disassembly. 

(1) Tag and clisconiiecl electrical leads. 

(2) Remove govenior speed and tachometer 
ibles. 

(3) Remove and disassemble fuel sliut down 
live as illustrated in fjgured-27. 

b. Cleaning and Inspeciion. 

(1) Clean parts and dry thoroughly. Clean 
nes and cables. Replace and lubricate preformed 
ickings. 


age. Apply 24 volts DC across tcnnituils of 
assembly and check magnetic attraction at 
inner face of coil assembly with a screwdr 
blade. With power applied, it should exert a str 
magnetic force. Replace a defective fuel shut d( 
valve if necessary. 

c. Reassembly and Installation. 

{!) Reas.semble and install fuel .shut di 
valve as illustrated in figure 4-27. 

(2) Install governor speed and tachom 
cables. 






REMOVE:- ruCl. 

shut powm 
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Figure 4'27. Fuel shut down valve, removal, dlsossemblij, 
reassembly, and inslaltaUon (sheet 1 of 2). 
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1 Capscrew 

2 Lockwasher 

3 Flat washer 

4 Preformed packing 

5 Connection 

6 Capscrew 


10 Preformed packing 

1 1 Spring 

12 Valve 

13 Preformed packing 

14 Knob 

15 Shaft 

I C 


4-35. Aneroid 

a. Description. 'Che aneroid provides a fuel hy- 
pas-v system that responds to intake manifold pros- 
sure of lurbocluiiafed cnjjine to provide a close con* 
tro! of exhaust smoke. It liniit.s tlie fuel pressure 
to the injectons when acccilcratioii speeds are below 
normal operatinji speed i-an^e and manifold air 
pressure is not sufficient for complete coinbuslinn. 

b. Removal arid Disfissemhly. 

(1 ) Keniove clcnieiifs (para 3-10). 

(2) Remove and disassemble aneroid as illus- 
trated in figure 4-28. 

c. Cleaning and Inspection. 

(1) Clean parts and dry thoroughly. 

t2) Inspect tor cracks, breaks, wear and other 
damage. Replace defective parts as necessary. 

d. Reassembly and Installiitirm. 

Reassemble and in.stall aneroid a.s illustrated 
in figure 4-28. 

(2) Install elements (para 3-10), 

e. Adjustment. 

(1) Fuel pump must be calibrated before ad- 
justing aneroid; refer to OS Maintenance. Fill 
aneroid with Iiibricutlng oil. 

(2) Check fuel manifold pressure as follows: 

(a) Disconnect pressure line and drain line 
from aneroid to fuel pump. Disconnect air line 
from anennd to air intake manifold. Plug lines and 
connections to keep air out of fuel system. 

(b) Check fuel manifold pres.siire with 
pressure gage. Accelerate from idle to full throttle 
and check maximum pressure indicated on gage. 






1 Strew 

2 Washer 

3 Washer 
Cover 

5 Nut 

6 Waslier 

7 Bellows 

8 Piston 

9 Spring 
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1 i Siiim 
12 Retainer 
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13 Packing 

14 Spring 

15 Washer 

16 Plunger 

1 7 Cover 

18 Lever and valve assembi),' 

19 Packing 

20 Nut 

21 Seal 

22 Screw 

23 Pin 

24 Housing 


Figure 4-28. Aneroid, removal, disassembly, reassembly 
and instailalion (sheet 2 of 21 


Pressure must be 2000 psi at 2300 rpm. Refer ern 
to DS Maintenance. 

(3) Check air intake manifold pressure will 
mercury manometer. Pressure should be 34 to 
psi. If pressure is lou, check turbocharger 
proper operatioit. 

(4) Connect fuel lines from aneroid to fi 




(7) Make final acljustmenls as follows: 4-36. Engine Speed Governor (Indicatir 

(a) Conned line from aneroid lo air intake ^ Removal (itid Disassembly. 

tnanilold. j Itcter to paragraph ^-20 and figure 

(h) Start engine and check idle speed. In ^2) Disasstnnble engine speed gov 

most cases, idle will he low and must he adjusted -illustraled in figure 4-29. 
upward with fuel pump governor idle screw. h. Cleaning and Inspection. 

(c) Cdieck engine (iperation. If smoke is not (1) Clean parts and dr\ thoroughly, 

excessive during first 15 seconds of full throttle prefonned paekitig. 

operation, but becomes excessive thereafter, check (2) Inspect for cracks, breaks, wear a 

fuel sy.stcm and turbocharger before readjusting damage. lU'pIace defective parts as necessa 
aneroid. e. Reassembly and Installation. 

(d) If liard starting is encountered, aneroid (I) Reassemble and install engine sp 

valve may be sticking in the open position. Keplacc ernoras illustrated in ligiire4-29. 

if necessary. (2) Refer to paragraph 1-20 and ligure 



1 Drive shaft 

2 Nut 

3 Lockwasher 

4 Flalwasher 

5 Rubber wasiier 

6 Capscrew 

7 Lockwasher 

8 Flatwaslier 

9 Overspeed lop bracket 
to Capscrew 

1 1 Lockwasher 

12 Flalwasher 

13 Guide stud 

14 Spring 

1 tf n _ 


20 Nut 

21 Flalwasher 

22 Insulating washer 

23 Cap 

24 Capscrew 

25 Flatwaslier 

26 Insulating washer 

27 Insulating busliing 

28 Nut 

29 Screw 

30 Lockwasher 

31 Right switch moualine bracket 

32 Left switch mounting oracket 

33 Screw 


■' O'*''" * ..X.v/v. xiip, 

-13) and upper radiator hose. 
b. Cleaning and Inspecliou. 

(1) Clean metal parts and dry thoroughly. 
^Ican bells with a clolh. 

(2) In.specl all parls for cracks, lireaks and 
ther damage. Keplace defective parl.s as tiecessarv. 
Eeplace bells in matched sel.s. Replace Ian .spacer 


d. Belt Adjmtment. I.ooseu fan pulley bru( 
eap.screus (4, fig 4-22). nul (5), and turn adjusi 
screw (2), on fan bracket suppoK-fo correct I 
tension. Adju.st bell tension for a deflection c 
incli wild) belt i.s depre.ssed /r»anually (finger) rt 
way belwecn pulleys, l ighten cap.scrcu.s. arjd 
just generator drive bell ipara 4-28e). 



remove guard 

AND FAN 


REMOVE SCREW (3) 
BELT (3) 

FAN DRIVE PULLEY 
AND BRACKET 
ASSEMBLY 


NOTE; 

BELTS ARE 
REPLACED IN 
MATCHED SETS 
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Figure 4-30. Fan tirloe puUey and befts, 
removal and Uistalhtion. 


'38. Water Pump Belt 

a. Removal and Installation. 

( 1 ) Remove generator bell (para 4-28 ). 

(2) Water pump bracket screws must be loo.sen- 
d (do not permit coolant leaks). Turn water pump 

U..U f— ... )L... 


b. Belt adjustment. 

tU Turn water pump assembly to apply t( 
slon on belt, with screwdriver inserted in ho 
provided in water pump. Correct tension is I In 
deflection when belt is depressed manually (fing 

midway between pulleys. 
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Figure 4-31 . Cylinder timing mark and HmJ/ig ori/usfnjenfs 
(Sheet2o/2). 


b. Adjust injectors, crossheads, and valves in 
h^t order before cranking engine to cylinder time 
nark 5-6VS. 

Ml. Fuel injectors. 


tube and tip back injector lever until the iuj< 
can be removed. 

iG) Remove two capscrews that secure \ 
down plate of the injector to the cylinder 1 
Use one of the removed screws as a jacking sc 


ARM 

AIlJii >{ '"iLV/S 


!. REMOVE UOOO. 

2. REMOVE TURBOCHARGER. 

3. REMOVE ROCKER ARM COVERS 

4. USE CYLINDER FIRING ORDFR l-S T AN}* JpRfJ I .•{'.1:0; C'/J R '.‘Afii.'Al » V .1' t l,.'l"RL.SS/NO V-nCLT^ 

TO TIGHTEN) IN NORMAL DIRK CHOU (RIGHT -H-XtUi ROfAT.OU I KUM KAU Lr.O, TO 

TIME MARKS FOR NO. I CYLINDER. 

5. ADJUST FUEL INJECTOR, Cf?OSSMl: A’.) AtH> VA.A TS A' t f-l | UA< 

A. FUEL INJECTOR: MAKE SURK f<0<*Kt K ARM A|)n,:^(iiiO • 5 a Alt 
IN PUSHROD SOCKET, TOlUjllt /.DJIlM l»4i; V.I.’LA -Ih O.i m CnuflO'-, 

(COLO), 60 INCH POUNDS (HOri TORoUr 7V JOK«:»0»-T* 

B. CROSSHEAD: LOOSEN ADJUSl'I'M Si KEV, ! (.if .* siM Af.l.i HA i. <u . iD a Lnl, l.i-.'N 

WITH A LIGHT FINGER PRFSSUU-; Al’t'! I LI) f O < l /.(J nCa D iU COr. I A,. I Vi' fll ■/ M \ ■:. STEM 

USE ADJUSTING SCREW TO Al IN): STLAI TO MORE AND COllAI l?‘: KID. aK! ; i< I! ON .'AL VF STi-M.S 
TORQUE LOCKNUT 2S TO ♦(• FOOT POUNDS l.HCCK Cl.t ARMX 1: ('.KTV.E ; t, At;D 

SPRING RETAINER WITH A WIRK GA(;i- C!.» ARAUCf MUS i H f. U lO 0.0. S INCH 

C. VALVES: LOSSLN ROCKLR ARM LOCKNUT ANl> DAIV, Ol-F AO IDS r'tlG SCK' F W. UI.SKRf I ELI I f< 

GAGE BETWEEN ROc:KFR ARM ANO CKOSSMEA!;. IHE (.;AGtt; IMIC; N( 'LS MU' r fu. AS F OLLUV.S 
INTAKE valves (CROSSHEAD) (LO. I>''LU16 .UCH fHOT) 'i-OL'. I;.( H 

EXHAUST VALVES (COl.D) 0.U29 INCH (HOT) 0.02/ INCH. 

ADJUST SCREW UNTIL ROCKER ARM TOUCHES PPEIEM -'.AGI rORi.Tif ( 0( /•/ 10 K'J 

FOOT POUNDS. 

6. INSTALL ROCKER AHA! COVERS, lUKBOCHARGER AND HUOD. 



REMOVE; iCRf-v 

f’USH DOrtN TO 

REMOVE- ARM FROM INJEC 
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rigure 4^32 Fuel injector, removol and installation. 


b. Installation and adjustment. 

(1) Install fuel injector in reverse order of re- 
moval, fig. 4-32. 


e 2) Refer to paragraph 4-40 and adjust 
(3) Install new rocker arm cover gaskc 


Section VII. STEERING AND SCRAPER HYDRAULIC SYSTEM 


4*42. General 

This section con.sists of steering and scraper hy- 
draulic hose, lines, fittings, tank, filter, valves and 
cylinders. 

4-43. Swivels and Hydraulic Lines 

a. Description. The swivels provide 360® move- 
ment in ojie or more positions to prevent hydraulic 
lines connecting tractor and scraper from twisting 
or kinking. 

b. Removal and Disassembly. Remove and dis- 
assemble hydraulic lines and swivels, and remove 


thoroughly. 

(2) Inspect for wear, cracks, breaks, a 
damage. Replace defective parts as ncces.sai 
d. Reassembly and Installation. 

(1) Reassemble and install hydraulic 1 
swivels and install coupling as illustrate< 
assembled view of figure 4-33. Before i 
pipe plug (14), install grease fitting and I 
with MIL-G-3278 until grease appears at fi 
Use caution that balls are not displaced b; 
remove grease fitting and install pipe plug. 

(2) I.ips of dust seal (11) and U-cup 
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1 Setscrew 

2 Ring 

3 Seal 

4 Spacer 

5 Retainer 

6 Ring 

7 Plug 

8 Washer 


9 Bearing 

10 Bearing 

11 Seal 

12 Sleeve 

13 Sleeve 

14 Plug 

15 Casing 





'ective parts as 







5. Rt»AOVr. P.RAC1- 




3, REWOVE 8ASE 


]. REMOVE TUBE (2) 









\S, Push Start Pump ana vaive 

I. Removal. Remove pump and valve as illus- 
ted in figure 4-35. 
b. Cleaning and Inspection. 

(1 ) Clean exterior and dr\ thorougliK . 

\2) Inspect for cracks, breaks, and other dam- 


age. notate pump input snart ana cnecK ror rou 
catching, or noisy operation. Replace defecl 
parts as necessary. 

c. Installation. Install valve and pump as ill 
trated h\ figure 4-35. Replace push start pu 
gasket. 







TRANSMISSION 




? 

i. REi/OVt: nut <6) 
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1 Nut 

2 Screw 

3 Cap 

4 Packing 

5 Ring 

6 Nut 

7 Piston 

8 Wear ring assembly 

9 Piston 

10 Packing 

1 1 


12 Screw 

13 Retainer 

14 Seal 

15 Gland 

16 Adapter 

17 Packing 

18 Packing 

19 Adapter 

20 Rod 

21 Tube assembly 

22 Bearing tdo not remove unless damp 


a. Bemoval. 

(1) Remove screws that secure Muorplales, re- 
move floorplatcs. 

(2) Remove bullclo'/cr hydraulic valve as Il- 
lustrated ii\ figure 4-37. 

b. Cleaning and Inapeciion. 

( \ ) Wipe valve with a clolli and dry llioroiighly. 

(2) Inspect tor cracks, breaks and (»llicr dam- 
age. Replace defective valve and floorplates as 
iiece.ssary. 

c. Installation. 

U) Install Inillcluzer hydraulic valve as illus- 
trated in figure 1-37. 

(2) Itislall Hof)rplatcs. 





4*48. Scraper Hydraulic Valve 

a. {{emomi Remove scraper indraulic valve as 
illustralcd in figure 4-:'58. 

b. Cleaning und hhspectian. 

U) VVipe parts and dry tiunougiily. 


(2) Inspect for cracks, breaks and other 
age. Replace defective valve. 

c. Insiallation. Install scraper hydraulic va 
illustrated in figure 4-38. 


Figure 4-38. Scraper hydraulic caloe, removal and (tisfallailoii. 



consists of tanks, valves, controls anti accumulator, 
lines and fittings for application of controlled 
pressures to tractor and scraper wheel brakes. 

4-50. Brake Actuator and Hydroulic Tank 

a. Description. The brake system is an air-over 
hydraulic type, in which air is used to actuate the 
hydraulic brake cylinder to apply brakes. The brake 
actuator is an intergrated unit which contains both 
air cylinder and hydraulic brake cylinder. As air 
from air brake system is ported to brake actuator, 
the push rod In air cylinder in the brake actuator 
extends and applies force to a hydraulic piston at 
end of push rod. This forces hydraulic fluid into 
brake expander tube in the wheel brake. 

b. Hemomi and Disassembly. Remove and dis- 
assemble brake actuator and hydraulic tank as 
illustrated in figure 4-39. 

{.D Brake actuator. 

^(a) Remove capscrews (1, Fig 4-39 (sheet 2 
of 3)) and lockwashcrs (2) that secure cylinder (18) 
to mounting bracket (21). Apply air pressure to air 
brake chamber to actuate brake. While cylinder is 
extended away from mounting bracket (21 ). remove 
retaining ring (3) that secures push rod (19. Fig 
4-39 (sheet 3 of 3)) to the piston (5, Fig 4-39 (sheet 
2 of 3)); remove piston and associated parts from 
the push rod. Slowly release air pre.ssure from 
chamber. 

(b) Remove retaining ring (4) that secures 
piston (5) to cylinder (18), Slide piston out of cylin- 
der and remove washer (6), retaining ring (7), flat 
washer (8), spring (9), and ball (10). Remove pre- 
formed packings (11 and 12) from piston. 

(c) Install cylinder In a soft-jawed vise and 
remove cap (13) from cylinder (18); remove pre- 
formed packing (14) from cap. Remove piston as- 
sembly (15) and spring (16) from cylinder; remove 
preformed packing (17) from piston.' 

(d) Remove two nuts (19) and flat washers 
(20) from push rod (19, Fig 4-39 (sheet 3 of 3)). 
Remove nuts (1) and lockwashers (2) that secure 
mounting bracket (21. Fig 4-39 (sheet 2 of 3)) to 
brake chamber. Remove capscrews (4), lockwashers 
cover (7, Fig 4-39 (sheet 3 of 3)). 

(e) Remove boot (3) from push rod (19). 
Use C-clamps to clamp cover (7) to body (20) of 
brake chamber, emove capscrews (4), lockwashers 
(5), and flat washers (6) that secure cover to body. 
Carefully loosen C-clamps and remove cover from 


clamps to brake chamber before removing co^ 
may cau.se cover to be ejected with enough foi 
to cause bodily injury. 

(/) Remove two springs (8 and 9) and spri 
guide ( 10 ) from brake chamber. 

(g) Remove nuts (11) and lockwashers (! 
that secure outer clamp (13) to body (20). Remc 
push rod (19), diapliragm (17), and associated pa 
from body by pulling out the pusli rod. 

(Ii) Straighten the rolled diaphragm a 
remove outer clamp (13). Remove nuts (14) a 
lockwashers (15) that secure inner clamp (16) a 
diaphragm guide (18) to push rod (19). Remc 
inner clamp and diaphragm guide. Remove d 
phrugm (17) from diaphragm guide. 

(2) Hydraulic tank. 

(a) Position a container under hydrau 
tank. Disconnect tank-lo-brake cylinder line fn 
fittings oti tank. Allow lines and tank to drain. 

(b) Remove four capscrews, washers, a 
nuts that secure tank to tractor frame; remr 
tank. 

(c) Remove filler cap and breather fn 

tank. 

c. Cleaning and Inspection. 

(1) Clean actuator and dry thoroughly. 

Caution; Do not immerse piston assemh 

15, fig. 4'39(sheet 2 of 3)) in cleaning solution 
it will destroy the internal coated parts of piston 

Note. Discard all preformed packings. 

(2) Clean tank and dry thoroughly. Pour s( 
vent into tank and agitate to remove sludge fro 
interior. Immerse breather in solvent and agitate 
remove dust and dirt. Shake out excess solvent. 

(3) Inspect actuator and tank for cracl 
breaks, and other damage. Check operation 
actuator’s piston assembly (15) by inserting 
smooth, blunt tool into the small opening in t' 
face of piston assembly and pushing forward. If 
definite movement cannot be easily obtained, r 
place piston assembly. If there is movement, app 
low pressure compressed air at opening to produ 
a pressure inside piston assembly. If air pass 
through, replace piston assembly. Replace defe 
tive parts as necessary. 

d. Beassembly and Installation. Install tank ai 
actuator as illustrated in figure 4-39. 

(1) Brake actuator. 

(a) Lubricate inside of brake chamb 
bodv (20, Fig 4-39 (sheet .3 of 3)1 and both sides 



3, RTMOVC All^ LINt 


UOT\[ RFMOVI- OTHIilC BK'nr'.r: AC 1 1 -M ' 
AND 1 ANKS IN A SIMI!. Ai^ MANrU .A 


1 / :• "/{]) 


Figure 4-39. Brake actuator and hydraulic tortk, removal, 
disassembly, reassembly and Installation (sheet 1 of 3}. 


(b) Lay inner clamp U6) on a bench and 
position the small end of diaphragm (17) inside 
flange. Slide diaphragm guide (18) and push rod 
(19) down into the diaphragm, position them on 
bolts of the inner clamp, and secure with nuts (14) 
and lockwashers (15). 

(c) Slide diaphragm assembly down into the 
outer clamp (13) and roll diaphragm back over 
fluted edge of outer clamp. 

(d) Slide assembled push rod and diaphragm 
into body (20) and position it so bolts of the outer 
clamp pass through holes provided; secure assem- 
bled push rod and diaphragm with nuts (11) and 
lockwashers (12). 

(e) Position spring guide (10) and springs 
(9 and 8) on push rod; position cover (7) over push 
rod and, using C-clamps, aline cover so it can be 
secured with capscrews (4), lockwashers (5), and 
flat washers (6); secure cover. Position boot (3) on 
cover and push rod. 

(f) Connect brake chamber to a 100 psi com- 
pressed air line; apply pressure. The push rod must 

mnvp nnf itMfltntif tllP 


(g) Cover boot (3) and cover (7) with : 
suds and apply air pressure to brake cham 
check for leakage. If leakage is observed or op 
tion of brake chamber is not quick and smooth, 
mantle brake chamber and check for caus( 
faulty operation. 

(h) l.ubricate bore of cylinder (18, Fig. 
(sheet 2 of 3)) with MIL-L-2104A, Amendmei 
Grade 10. insert spring (16) into bore of 
cylinder. 

Caution: Do not use automotive b 
fluid in this brake system. Automotive brake 
will cause deterioration of rubber parts and g 
ly shorten the effective life of unit. 

(i) Lubricate and place preformed pac 
(17) on piston assembly ( 15); insert piston assei 
into cylinder (18). Position preformed packing 
in cap (13), turn cap onto the cylinder, and to 
to 50 foot-pounds minimum. 

(j) Position ball (10), spring (9), and 
washer (8) in the piston (5) and secure with re 
intr fine (7). Lubricate preformed packings (11 


into cylinder slot provided. 

Note. The preformed packing {!!) is identified by a 
while paint slash on its outside diameter. This preformed pack- 
ing must be positioned in the correct groove for proper opera- 
tion of the hydraulic brake cylinder. 

(k) Position mounting bracket (21) on brake 
chamber cover (7, Fig 4*39 (sheet 3 of 3)}; secure 
with lockwashers (2) and nuts (1). Place flat washer 
(20, Fig 4-39 (sheet 2 of 3)) and nuts (19) on push 
rod (19, Fig 4-39 (sheet 3 of 3)) so there is a dis- 
tance of 9/16 inch between the face of washer and 
mounting bracket. When this distance has been at- 
tained, tighten the two nuts together to lock them 
in place. 

(l) Position washer (6, fig 4-39 (sheet 2 of 3)) 
in the piston (5). Apply 100 psi air pressure to 
actuate brake chamber. While push rod ( 19 , fig 
4-39 (sheet 3 of 3)) is extended, slide assembled 
hydraulic brake cylinder on push rod so the nuts 
(19, fig 4-39 (sheet 2 of 3)) arc up tight against flat 
wa.sher (20); secure piston to the push rod by in- 
stalling retaining ring (3) in the piston. 

(m) Release air pressure from brake cham- 
ber and secure cylinder (18) to mounting bracket 
(21 ) with four capscrews ( 1 ) and lockwashers (2). 

(2) Hydraulic tank. 

(a) Fill hydraulic tank, LO 5-2420-206-12 
and bleed brake system as follows: 

Caution: Do not fill brake system with 
automotive brake fluid. This type of fluid is de- 
structive to brake assemblies and hydraulic brake 
cylinders. 

(b) Depress and hold brake treadle valve. 
Open bleeder valve to vent air from hydraulic 
brake cylinder. When no more fluid flows from 
bleeder, close and release brake treadle valve. 

(c) Wait 2 minutes to permit hydraulic 
brake cylinder to fill; then check and refill the 


(d) Repeat (£>; and (c) above. 

(e) Actuate and hold brake t 
for 10 seconds with bleeder closed; 
Wait 2 minutes, refill the brake reserv 
repeat this step. 

(f) Repeat (b) and (c) above to i 
brake side of automatic adjuster in t 
cylinder and from expander tube. Re 
air can be detected escaping from bleec 

Note. Wait 2 minutes after each brak 
making the next application. 

(g) Repeat (e) above enough tir 
that brake shoes are contracting the 
Test by holding against engine power. 

(h) Move to the bleeder for th( 
assemblies and repeat above procedure 

(i) After operating tractor for a 
1 hour, open bleeders, with brakes 
release any remaining air which may 
top of system during use. 

(j) Operational Inspection. 

1. Inspect daily to insure t 
sembly mounting nuts have not loosen 
270 foot-pounds if loose. Check for br 
ing springs. 

2. Inspect weekly for lining 
spect for wear, apply brakes and vis 
retracting spring on inside of brake 
brake shoes tend to shear the retracti: 
a point between frame and shoes, t 
maximum and brake blocks should be i 

Caution: Continued O] 
tractor in this condition will result i 
brake structure. 

3. Inspect weekly for dirt ( 
tween expander tube and brake assc 
cess dirt is found that would impair 
brakes, refer to direct .support mainten; 


7 ilctaining ring 

8 Flat washer 

9 Spring 

10 Hall 

1 1 Preformed packing 

12 Preformed packing 


13 Cap 

14 Preformed packing 

15 Piston assenrblv' 

16 Spring 

17 Preformed packing 

18 Cylitrder 
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19 Nut 

20 Flat washer 

21 Mounting bracket 

22 Bearing 


Figure 4-39. Brake acluaior and hydrauUc lank, removal, 
disassemblij, reassembly and insiallation (sheet 2 of 3). 
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6 Flat washer 

7 (Jover 

8 Spring 

9 Spring 

10 Spring guide 


n Nut 

12 l^ckwusher 

13 Outer clamp 

14 Nut 

15 Lockwusher 


16 Inner clamp 

17 Diaphragm 

18 Diaphragm guide 

19 Push rod 

20 Body 


ttiirtmflir tank, renwool. 
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damage. Replace defective parts a.s neces.s 
c. Installation. Install brake relay air 
illustrated in figure 4-40. 


a. Removal. Remove brake relax air valve as 
illustrated in figure 4-40. 

b. Cleaning and Inspection. 

i 1) Clean with a cloth and dry thoroughly. 















5- remove U*DO:.T -•» 


]. REMOVE ROCKGUARD iTRONi 


l.irriNG, UOV.'ERit^G PLVJCt *hEf 


REMOVING AND INSTALI.ING. 


J. REMOVE BRa(.:T F 


AND REitRVOIfv 


Figure 4-42. Air reservoirs, removal and <HS<a//aFFon. 


b. Cleaning and Inspection. 

(1) Clean all parls and dry thoroughly- Klu-sh 


c. Installation. Install air reservoirs as illustra 
in figure 4-42. Check lor air leaks 








4-54. Air Horns 

a. Removal. Remove air horns as illustrated in 
figure 4-43. 

b. Cleaning and Inspection. 

U ) Wipe parts with a cloth and dry thoroughly. 

{2) Inspect for cracks, breaks and damage. Re- 
place defective parts as necessary. 

c. Installation. Install air horns as illustrated in 
figure 4-43. 



Figure 4'43. Atr horns, removal and tnstaliation. 


. wmasnieid wiper Motor 

Removal. Remove windshield wiper motor as 
rated in figure 4-44. 

Cleaning and Inspection. 

[ I ) Clean parts and dry thoroughly. 


(2) Inspect for cracks, breaks and other dam- 
age. Replace defective windshield wiper motors as 
necessary. 

c. Installation. Install windshield wiper motors 
as illustrated in figure 4-44. 



[remove air hose 


NOTE 1 
.NOTE. 2 
note 3. 
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Figure 4-44. Windshield wiper motor, removal and installation. 


Tractor cumpoiients coiuainea in tnis seccion con- 
sist ot items not listed in any other section. 

4-57. Propeller Shaft 

a. Removal Remove propeller .shafts as illus- 
trated ill figure 4-45. Compress shaft and remove 
from tractor, tap bearings with a soft hammer if 
necessary, to release tliem. 1'ake care not to loose 
•oilers from bearings. 

b. Cleaning and Inspection. 


iiispcei lui LiuvNa, lnca^b auu ui 

age. Replace defective propeller shafts 
sary. 

(3) Lubricate Midmount bearing, me 
the inside front of rear frame unit, dri 
propeller sliaft from the transmis.sion anc 
propeller shaft to the rear axle. Refer to LC 
c. Installation. Install propeller shafts 
tratecl in figure 4-45. Replace seals, lub 
side of bearing to retain the rollers. 



REMOVE OTHER PROPELLER SHAFTS IN A SIMILAR MANNER. 
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Figure 4-45. Propeller shaft, removal and installation. 


rt. Kprnoc«r lirtuost- rock j;iiartU .is ilUistratt’d iu a^c Mi’pkui' ntiK'paii.ililc dc 

.isncc<’ss.u\. 

h.Clemuifidudfnspertwtt. hisUtihnon. Install mck 

( 1 1 Cdcan parts and tlr\ lJior«Hii»hl\ . i'l ll.U'ia’ 



Figure 4'4S. Hock guauh, rcruovui mil iusluWadun. 


4*59. Batteries 

«. Bemoval. Kemovc batteries as illustrated in 
figure 4-47. 

b. Cleaning and inspevlion. 

U) Flush top of battery svilh mild solution of 
bicarbonate of soda. Wipe batteries willi a cloth, 
(’lean cable terniinals and battery posts with emery 
clotli; coat lightly with grease, (aspect level of 
electrolyte. Table 3-1. 

(2) In.spcct for cracks, breaks and other diim- 

age. 

t3) 'lest for specific gravity reading. 


f^ole Do nol take lnillcr\ to 
AiWiiig uater .VlUiw cugiae tu run tui 
hydrometer reading. With a stiiiular 
liattery cell The specific gravit)’ rei 
temperature. C.'onect reacimg to cum 
variation as prcscrilied in 'I'M 9-61 1( 
live liattuTies as necessary 

Wfirrimg; Do not smo 
flame in vicinity when servii 
teries. Batteries generate h 
explosive gas. 

c. Installation. Install battci 
figure 4-47. 
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MMiiery o9a ana renaer 

a. Removal and Disassembly. 

(1 ) Remove l^atteiies (para ‘I -59). 

Remove and disassemble battery box and 
wilder as illustrated in figure 
h. Cleaning and /nspectfoii. 

tl ) Clean battery box with a solution of water 
nd baking soda to neutruli'/.e any acid that may 
ave spilled on the parts. Clean parts and dry 
lorougidy. 

(2) Inspect for cracks, breaks and other dam- 
ge. Replace defective parts as necessary. 

c. Reassembly and Installation. 

(1) Reassemble and install battery box and 
LMider as illustrated in figure 4-48. 

(2) Install batteries {para 4-59). 

Note. Tool box and fender mounted on (he left side of 
actor is removed and installed iti u similar manner as the 
attory box and fender. 



1 Nut 

22 

Washer 

2 Screw 

23 

Screw 

3 Receptacle 

24 

Nut 

4 Screxv 

25 

Washer 

5 Clip 

26 

Arm 

6 Hose 

27 

Washer 

7 Clamp 

28 

Washer 

8 Fitting 

29 

Nut 

9 Nut 

30 

Washer 

10 Washer 

31 

Washer 

11 Washer 

32 

Arm 

12 Screw 

33 

Washer 

13 Grommet 

34 

Screw 

14 Nut 

35 

Nut 

15 Washer 

36 

Screw 

16 Washer 

37 

Cover 

17 Screw 

38 

Box and fender asse 

18 Screw 

39 

Nut 

19 Nut 

40 

Screw 

20 Washer 

41 

Washer 

21 Washer 

42 

Bracket 


Figure 4-48. Battery box and fender, exploded view 


4-61. Rear Fenders 

a. Removal. Remove rear tenders from tractor as 
illustrated in figure 4-49. 

b. Cleaning and Inspection. 

U) Clean parts and dry thoroughly. 


(21 Inspect for cracks, breaks and dams 
Replace unrepairable defective rear fenders 
necessary. ' 

c. Installation. Install rear fenders as illustra 
in figure 4-49. 



j. Remoi>a{. 

U) Remove capscrew and flat washer securing 
orator’s seat belt and backrest to shell. Remove 
jscrew securing seat cushion to shell. Rern{)\e 
)screw and nut securing shell to .seat support, 
move passengers seat in a .similar manner 
t2) Remove seat support as illu.slrated in 
ure 4-50. 

b. Disassembly. Disassemble seat support as 
istrated in figure 4-51. 

Cleaning and luspeclion. 

ll ) Clean parts and dry thoroughly. 

(2) Inspect for cracks, breaks and otlier dain- 
e. Replace defective parts as neces.sary. 

d. Reassembly. Reassemble scat support in ve- 
rse order of disasscrrrbly (fig 4-51 1. 

e. Installation. Install .scat support as illustrated 
figure 4-50. Install seats and seat belts in reverse 
jcedure of a above. 



Figure 4'50. Seat support, rernovai and installation. 

•63. Tires and Wheels 

a. Tire Pressure. For normal services, tires are 
flated to 45 psi at both froi\t and rear. For opera- 
m on soft earth, reduce tire pressure to '35 psi to 
iprove traction. For operation on hard surfaced 
ads, increase tire pressure to 50-55 psi for lcs.s 
sistanceand tire wear. 

b. Tire Inspection. Inspect tires daily for imbed- 
jd stones, nails, or metallic particles. Remove im- 


Replacp missing \ alve caps. 

c. Ballast Inflation. Kach tire is provided with a 
hvdro-inflation connector so that the tires can be 
filled with a calcium chloride .solution to add ballast 
to the vehicle. 'The till hole (tig 4-52) is large 
enough so that the i)lug can be removed and a 
hose inserted to remove all ballast from the tirt 
without removing the tire. 

d. Tire and Wheel Removal. 

11) Set parking brake. Jack up the wheel aiic 
block seciirclv under the axle. Deflate tiro. U the; 
are tilled witli liallast solution, drain 
hydr(»“infti\tdr. Insert alui’se ii\to the drain port l( 
drain all ballast from tire. 

12) Remove driver (6, fig 4-5.3) Iroiu wlieci 
Locate joint ol lockring (7) and piy out lockrini 
that locks bead seat ring to the wheel assen»l>h 
Remove flange (10) and bead seat ring (9). 

Warning: Stand a^ide when removing lock 
ring from tire. The lockring may snap out wit 
enough force to cause injury. 

(3) Remove tire ill), preformed packing i« 
and second flange (12) IVorri w heel ( 13). 

cl) Renmve air valve parts (1 through 5 an 
14). 

e. Cleaning and Inspection. 

{\) Discard all preformed packings. Clen 
tire, wheel, and flanges with water. Remove grea‘ 
and gummv deposits from metallic parts witli sn 
vent and drv thonjughlv . Scrape grease from tire. 

(2) Clean all other parts and dry thoroughly. 

(3) Inspect outside of tires for cuts, tears, in 
bedded stones, or metallie particles. Remove stcun 
or nu?tal!ic particles. Skive around cuts to prevej 
further tearing. 

(4) Inspect inside of tire lor sharp projection 
cuts, or ruptured cords. Inspect tire bead to mal 
sure it is smooth and will provide a good air seal. 

l5) Inspect w heel assemhiv, flaiige.s, bend sei 
rings, and lockrings for cracks, distortion, gouge 
or burrs. Remove burrs w ilh a stone or file. 

(6) Inspect air valve parts and hydro-inflalh 
connector parts for cracks, damaged threads, di 
turtion, or other damage. Replace all damage 
parts. 

/. Tire Repair. For tubeless tire repair proc 
dures, refer to TM 9'1870-1. 

g. Installation. Install tire and wheel in rever: 
order of removal given in figure 4-53. 

Mote. Toruue nuls (o 650 It, -lb Check wheel uiiU w eeklv 
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8 Hreforrued packing 

9 Bead seat rin^ 

10 Flange 

11 Tire 

12 Flange 

13 Wheel 

M Valve stem 


1 Connector plug 

2 Preformed packing 
•3 Preformed packing 

4 Valve cap 

5 Core 

G Driver 
7 (.ockring 


Figure 4-53. Tire and wheel, lemoval and InstallaUon. 


a. Ijemoval and Disassembly. Remove pintle 
hook from tractor rear frame and disassemble as 
ohistrated in figure '1-5-1. 

b. Cleaning and Inspection. 

( I ) Clean all parts and dr> thoroughK. 


(2) Inspect for cracks, breaks and olb 
age. Replace defective parts. 

c. Reassembly and Installation. Reasscm 
install pintle hook on rear tractor frame 
trated in figure -4-54. 
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1 Cotter pin 

2 Nut 

3 Cotlerpin 

4 Lubrication fitting 

5 Cotter pin 

6 Nut 

7 Latch boll 

8 Lock 


9 Latch pin 

10 Latch 

11 Spring 

12 Drive screw 

13 Chain 

14 S-hook 

15 Pintle 


Figure 4-54. Pintle book, removal, disassembly, reassembly, 
and installation. 



^5. Lunette 

I. Removal and Disassembly. Hemove lunette 
n center rock guard and disassemble as illus- 
ed in figure 4-55. 

I. Cleaning and Inspection. 

{ 1 ) Clean parts and dry thoroughly. 


'2) Inspect for damage. Replace damaged 
parts. 

c. Reassembly and Installation. Reassemble and 
install lunette on center rock guard as illustrated 
in figure 1-55. 



1 Colter pin 

2 Nut 

3 Washer 

4 L(i{)C((e 

5 Sleeve 

6 Spring 


Figure 4-55. Lunette, removal, disassembly, reassembly, 
and tnstallation. 



APPENDIX A 
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i Protection 

5-4200-200-10 ilyncl Portable Fire E.\li(»j;tiisliers for Army Useri 

location 

OOIL Fuels, Lubricants, Oils anti Waxes 

5-2420-206'I2 I.ubrication Order 


nting 

9-213 Painting Instructions for Field Use 


(intenance 
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APPENDIX B 
BASIC ISSUE ITEMS LIST 


Section 1. INTRODUCTION 


^1. Scope 

I'liis appendis lists items whicli accompany tlie 
ractor or are required for installation, operation, or 
operator’s maintenance. 

General 

This Basic Issue Items List is divided into the fol- 
owing sections: 

a. Basic Issue Items — Section II. A list of items 
vhich accompany the tractor or are required for the 
nstallation, operation, or operator’s maintenance. 

b. Maintenance and Operating Supplies — 
Section III. A li.sting of maintenance and operating 
lupplies required for initial operation, 

S-3. Explanation of Columns 

rhe following provides an explanation of columns 
n the tabular list of Basic Issue Items, Section II. 

a. Source, Maintenance, and Recoverability 
3odes (SMR), Column (1): 

U) Source code indicates the selection status 
uid source for the listed item. Source codes are; 

CrplanaNaa 

’ Applied to repair parts uhicli are stocked in or sup- 
plied from CSA/D.SA or Ar/ny supply system, and 
authorized fdr use at indicated maintenance cate- 
gories. * 

A Applied to repair parts which are not procured or 
stocked hut are to be manufactured at indicated 
maintenance categories. 

^ Applied to assemblies which arc not procured or stock- 
ed as such, but made up of two or more units, each 
t)f which carry individual stock numbers and de- 
scriptions and are procured and stocked and can be 
assembled b.v units at indicaferl maintenance cate- 
gories. 

C Applied to parts and assemblies which are not pro- 
cured or stocked, the mortality {)f which is normally 
below that of the applicable end item, and the fail- 
ure of which should result in retirement of the end 
item from the supply system. 

U Applied to repair parts which are not procured or 
slocked, the requirement for which will be supplied 
by use of the next higher assembly or components. 

(2 Applied to repair parts which arc not stocked. The in- 
dicated maintenance category requiring such repair 
parts will attempt to obtain them through cannibal- 
ization; if not obtainable through cannibalization. 


Note. Source code unci level of tnainteiiaiice are 
shown on comnmn liardware items known to be rea<lil>’ a' 
able in Army supply channels and through local procuremei 

(2) Maintenance code indicates the Jou 
calcgory of mainfetiance authoriited to install 
listed item. The maintenance level code Is 

CoJe Ctp/aniKto/i 

C Operator /crew 

(3) Hecoverabilitv code indicates whether i 
serviceable items .should be returned for rccov 
or salvage. Items not coded arc e.Npcndablc. 1 
coverability code.s are: 

Code Etplanollon 

H Applied to repair parl.s (assemblies and componei 
which are considered economically repairable 
direct a))d general support maintenancr: lev 
When the maintenance capability to repair th 
items does not exist, tliey arc normully disposed o 
the GS level. When supply considerations dlcb 
some of these repair parts nia\ be listed for ai 
matic return to supply fur depot level repair as 
fortli in AR 710-50. When so listed, they svill be 
placed by supply on an exchange l)usis. 

T Applied to high dollar value recovcralsle repair pi 
which arc subject to special handling and are issi 
on an exchange basis. Such repair part.s arc norrr 
ly repaired or overhauled at depot muintenance n 
vines. 

U Applied to repair parts specitically selected for salvi 
by reclamation units because of precious metal c 
tent, critical materials, liigh dollar value rciisa 
casings and castings. 

h. Federal Stock Number, Column (2). This c 
umn jiuhcutvs the Federal slock numl)ei- for t 
ilem. 

c. Description, Column (3). This column iiit 
cates the Federal item name and any addilioi 
description of tlic item required. A part number 
other reference number is followed by the apf; 
cable five-digit Federal supply code for manuti 
lurers in parentheses. Repair parts quanlilie.s i 
eluded in kits, sets, and assemblies are shown 
front of the repair part name. 

d. Unit oj measure, Column (4). This colur 
indicates the unit used as a basis for issue, c.g., < 
pr, ft, yd, etc. 

e. Quantity Incorporated in Unit, Column C 
This column indicates the actual quantity coiUai 



item issho.; ‘he 

(2) Item number, column (7)(h). Indicates the 

idZ - ‘he 


List' of'^uri® in the Tabular 

Plies -sSon'lfr'^® Sup- 

a. Component Application, Column ( 1 ) This 
column .dentifies the component application of 
each maintenance or operating supply itL, 

b. Federal Stock Number. Column (2) This 
column indicates the Federal stock number forThe 


c. Description. Column (3). ThircolZ 
cates the item and brief description 

umn Operatio, 

umn (4).^ This column indicates the quam 

each maintenance or operating supply ite 

quired for initial operation of the equipment. 

e Quantity Required for 8 Hours Ope, 

Column (S). This column indicates the estii 

«es required for an average eight ho' 

/. Notes. Column (6). This column ind 


Section II. BASIC ISSUE ITEMS 


(1) (2) 

8MR Federal 

Coda SlockNumber 


(SI 

Daeertnion 


fUfNo.AMl^Code 


7510-889-3494 

7520-559-9618 


PC [4210-889-2221 


f Log Book 

W.lor Raporn^'Sew^Sr' 

X"ac''o E «»"<! Typo, 2 it Ibs„ FED. 

874195 or'Enua?"" ' “ '^""or Kiddie P/N 

da Lubrication Order 
LO 5-2420-206-12 
da Technical Manual 
TM 5-2420-206-12 
da Technical Manual 
TM 5-2420-206-20P 


(5) 

(«) 

(7) 

Qty 

Qty 

liluitrall 

Ine 

Furn 

in 

with 

(A) 1 

Unit 

E«iuip 

Fi( II 



No. I> 

















APPENDIX C 

MAINTENANCE ALLOCATION CHART 


Section L INTRODUCTION 


•1, Generol 

a. This section provides a general explanation of 
maintenance and repair functions authorized at 

rious maintenance levels. 

b. Section II designates overall responsibility 
r the performance of maintenance functions on 
e identified end item or component. The imple- 
entation of the maintenance functions upon the 
d item or component will be consistent with 
e assigned maintenance functions. 

c. Section III lists the special tools and test equip- 
2 nt required for each maintenance function as 
ferenced from Section II. 

d. Section IV contains supplemental instruc- 
ins, explanatory notes and/or illustrations re- 
iired for a particular maintenance function. 

2. Explanation of Columns in Soction II 

a. Group Number, Column (1). The functional 
oup is a numerical group set up on a functional 
sis: The applicable functional grouping indexes 
btained from TB 750-93-1), Functional Group* 
g Codes) are listed on the MAC in the appro- 
iatc numerical sequence. These indexes arc 
rmaily set up in accordance with their Function 
d proximity to each other. 

b. Functional Croup, Column (2). This column 
ntains a brief description of the components of 
ch functional group. 

c. Maintenance Functions, Column (3). This 
lumn lists tlic various maintenance functions 

through K) and indicates the lowest mainlc^ 
nee category authorized to perform these func- 
»ns. The symbol designations for the various 

aintenance categories are as follows: 

C — Operator or crew 
O — Organizational maintenance 
F — Direct support maintenance 
H — General support maintenance 
. P — Depot mainte nance 

j Thf» iwainr«»r\ano«» fnnrtinn^ ar e deflnecl AS-f^lOWS:— . 

— Inspect. To determine serviceability of 
an item by comparing its physical, mech> 
anical, and electrical characteristics with 
established standards. 

Tr»ct cprvif'f^aKilitv anH flft- 


D — Adjust. To rectify to the extent nece.s 
to bring intoproperoperating range. 

E — Aline. To adjust .specified variable 
ments of an item to bring to optirt 
performance. 

V — Calibrate. To determine the correcti 
to be made in the readings of in.strumi 
or test equipment used in precise nieas 
tnenl. Consists of the comparisons of 
instruments, one of which is a cerli 
standard of known accuracy, to dc 
and adjust atiy discrepancy in the a< 
racy of the instrument being compa 
\ with the certified standard. 

C — }j>sta)). 'I’o set up for use in an operalit 

environment such as an imphicorni 
site or vehicle. 

W — Replace. 'I’o replace unserviceable in 
with serviceable assemblies, subussi 
blies, or parts. 

! — Repair. To restore an item to servietJi 
condition. '!‘his includes, but is not limi 
to, inspection, cleaning, preserving, 
justing, replacing, welding, riveting ; 
strengthening. 

J — Overhaul. To restore an item t() a c< 
plctcly serviceable condition as prescri 
by maintenance serviceability .stanch 
using Ihe Inspect and Repair Only 
Necessary (IROAN) concept. 

K — Rebuild. To restore an item to a .stand 
as ticarly us possible to original or i 
condition in appearance, pcrformui 
and life expectancy. This is accomplls 
through complete disassembly of the it 
Inspection of all parts or compone 
repair or replacement of worn or uns( 
iceuhle elements (items) using orig 
manufacturing tolerance.s and specif 
tions, and subsequent rea.ssembly of 
item. 

d. Tools and Equipment. Column 4. Ilii.s 

umn is provided for referencing by code the spe 


rAfi 1 1 


a. Reference Code. This column consists of a 
number and a letler separated by a dash. The iiuin- 
ber references the T&TE requirements column 
on tlie MAC. 'Hie letter represents the specific 
maintenance fiitiction the item is to be used with. 
The letter is representative of columns A through 
Konlbe MAC!. 

b. Maintenance Level. ‘I'his column shows the 
lowest level of maintenance authorized to use the 
special tool or lost equipment. 

c. Nomenclature. 'I his column lists the name or 
identification of the tool or test equipment. 


turers code and part number, or rederi 
Number of tools and test equipment. 

C-4. Explanation of Columns In Section I 

fl. Reference Code. This column consist; 
letters separated by a dash, both of which a 
eiices to Section II. The first letter referen 
umn 5 and the second letter references ; 
Icnance function, column 3, A through K. 

b. Remarks. This column lists informutio 
nenl to the maintenance futiction being per 
as indicated on the MAC^ Section II. 


Section 11. MAINTENANCE ALLOCATION CHART 
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Engine assv Diesel . . . 
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19 

H 

D 
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Crankcase, Block. Cvl Head 













Block 
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D 




Cvl head 
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19 


D 

0102 

Crankshaft 








H 

19 




Crankshaft a.ssv. . . . 
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0 

0103 

Klyvvheel Assv 









H 




Kivwlieel assv 








^1 

^1 




Gear com drive 

F 
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Pislnns. Coiinecling Kods 













Piston assv 








H 

H 




Rod ass\ 








H 

H 



0105 

Valves, Camshaft & Timing 













S\s Valves, push rods etc. 




F 




B 





Cam follower 




F 




■■ 





Rocker arm 













Gear liming 
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Camshaft 
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■ 



0106 

Engine Lubrication 













Svstem 













Pump Assv Oil 

0 



F 


. 


B 

^1 




Pump Assy Scavenger . . 



0 

F 
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Hoses, Lines, Fittings . . 
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■ 





0 

l9 




Fan, Oil 

0 
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Cooler, Oil 
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■ 
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^9 

^9' 



Filter Assy, Oil, Element 
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o 




Breather 
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0 
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Manifolds 













Manifolds Intake & 













Exhaust 
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Equipmen 


























(I) 


(J) 

AtMrnbly Croup 


o 

z 


02 

0203 


03 

0301 

0302 

0304 

0305 

0306 

0308 1 
0309 

0311 

0312 

04 

0401 

35 

0501 

0502 

0503 


0504 


Clulch 

Torque Convorler 

Torque Converter 

Fittings 

Pump Converter 

Filter Assy, Oil, Element 
Fuel System 
Fuel Injector 

Injector assy 

Fuel Pumps 

Fuel pump assy 

Screen fuel pump 

Air Cleaner 

Air cleaner ass>' 

Turbocharger 

Turbocharger as.sy 

Tanks, Lines, Fittings 

Tank assy, screen 

Valve, fuel shut down ... 

Aneroid assy, filter 

Hoses, lines & fittings . . . 
Engine Speed Governor 

Governor 

Fuel Filters 

Filter assy, element 

Engine Starting Aids 

Quick start assy 

Accelerator, Throttle 

Controls Linkage 

Exhaust System 
Muffler and pipes 

Muffler and pipes 

Cooling System 
Radiator 

Radiator assy 

Cowling. Deflector. Air 
Duct & Shrouds 

Grille 

Water Manifold. Thermo- 
stats Housing, gasket 
Hoses, lines & fittings . . . 

Water manifolds 

Thermostat 

Water Pump 

Water pump assy 


Belt 


0505 

05081 


Fan Assy 

Fan assy .... 
Beit, fan drive 
Water Filter 


«) 

Milnltninct Funciiont 


A 

8 

c 


E 


c 

>1 

1 

j 

K 

Inspect 

1 

a 

1 

< 

1 

1 
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— 

Replace 
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H 
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0 





O 




c 
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0 
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0 
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0 
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0 
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0 
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F 

1 



o 







0 
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0 
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c 
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0 






0 

■ 





c 





F 

B 



c 



o 




0 

II 










O 




c 



0 




0 
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(4j 

Tooltar.d 


Rf 


E 


E' 

.F 






























Elecfriral S\.slcni 
Generator 

Generator assy 

Ik'll 

Cienerator, Regulator 

Regulator voltage 

Startirtg Motor 

Motor, cranking 

Solen(r»l 

Plunger 

Drive elutcli 

Wiring 

Engine Oiulnil Panel 

Gages 

Switches, lights, [uuk'I & 

circuit breakers 

Bulbs 

Wiring panel 

Panel . . 

Miscellaneous (t(‘itis 

Utilityoutlet 

Receptacle, battery . . 
Liglits 

Light assemblies 

Lamp incandescent . . . 
Sending Units & Warning 
Switches 

Sending utiits 

Warning switch, over 

speed device 

Horn 

Hum, Vidiicular & 


warning 

Wiring 

Batteries, Storage 

Batteries 

Wiring 

Hull or Chassis Wiring 
Harness 

Harness wiring 

Transmission 

Control shaft 

Transmission Assy 

Intermediate Clutch 
Clutch assemblies . . . 
Servo Unit 

Control valve 

Accessory Drive 

Speedometer drive 
('oolers. Pumps. Motors 
Pump, push start . . . . 


O O 
c 



Overtinyl 





















(I) 


( 2 ) 

Atumbly Group 


(3l 

Malnittunie Funvilont 


f5 

ftemi 



Propeller & Propeller shafts 
Propeller shafts 

Shaft, propeller 

Bearings 

Midmount bearing 

Front Axle 
Front axle assj- 

Axle assy, front 

Vent assy 

Differential 

Differential assy 

PlanJtaryor Final Drive 

Planilary assy 

Rear Axle 
Rear axle assy 

Axle assy, rear 

Differentia) 

Differential assy 

Planltary or Final Drive 

Planitarv assy 

Brakes 
Hand brake 

Shoe assemb))' 

Service Brakes 
Expander assembly . . . . 
Hydraulic Brake System 

Actuator, brake 

Breather 

Lines, hydraulic 

Mechanical Brake System 

Hand lever, linkage 

Air Brake System 

Valves, brake system , . . 

Chamber, brake 

Reservoir 

Lines & fittings 

Air Compressor Assy 
Air compressor assy .... 
Trailer Brake Connections 
& Controls 

Valve, trailer brake .... 
Hoses, lines & fittings . . 

Coupling, half 

Wheels & Tracks 
Wheel Assy 

Wheel assy 

Tires . 

Tliw 

Steering 

Steerine assy 



Overhaul 





















(I) 


Aiftmbl) Croup 


A. 


b 


Z 

a. 


UJO 

1411 

Ut2 

15 

loOl 

1503 

1506 

18 

1801 

1805 

1806 

1808 

22 

2202 

43 

4300 

4301 


4302 

4305 

4307 

4308 


Hydraulic Pump 

Pump assy 

Hoses, Lines & Fittings 
Hoses, lines & fittings . . . 
Hydraulic Cylinders 

Cylinder, hydraulic 

P'rame 

Frame assembly 

Frame 

Rock guards, ladders 

Pir\tles & Towing Attach- 
ments 

Lunette 

Pintle. 

Universal Coupler 

Coupler, universal 

Body, Cab. Hood 
Body. cab. hood 

Body, cab 

Hod 

Glass 

Floors 

Floorplates 

Seals 

Seal 

Seat-belt 

Tool Box 

Btw, tool 

Body Chassis or Mull it 
Accessor) Items 
Accessory Items 

Wiper assy 

Blade 

Hydraulic & Air System 
Hydraulic system 

Hydraulic system 

Strainers, Filters, Hose 
Lines, & Fittings 

Strainers, filters 

Hose, lines & fittings . . 

Swivels 

Pump & Pump Drive 

Pump hydraulic 

Drive, pump 

Control Valves 

Valves, control 

Hydraulic Cylinders 

Cylinder, hydraulic 

Reservoir 

Reservoir assy 


C 

C 


c 

c 


c 

c 

c 


c 

c 

c 

0 

c ! 
c 

c 


0 

0 


c 


c 

c 

c 

c 


c 

c 






















(Z( 

AiKrnbly Grnup 



A 


-1701 


Gages, (Non-F.lcftrical) 
Instruments 
Speedometer & 
drive shaft 


c: 


4702 

4703 
) 

5001 

5002 
5CMM 

5005 

5007 

5008 

5009 

5012 

5015 

7435, 

7440, 

7447, 


Adapter 

Tachometer 

Adapter . 

Cages, Mounting Lines 
& Fittings Gages, 
mounting lines & 

fittings 

Hourmeter 

Hourmeter 

Pneitmatle Equipmetit .... 
Gylinder 6i Head Assy 
Cylinder & head assr . . . 
Crunk Shaft Assy 

Crunk shuft ass) 

Piston, Connecting i\od & 
Hings Piston, connect- 
ing rod & rings 

Valves 

Valves 

Compressor Drive 

Compressor drive 

Air Intake 

Air intake 

Unloadei System 
Components 
Unlouder system 

components 

Tluotlling Devices 

Governor 

Air Discliarge System 

Littes A fittings 

Earth Moving Components 
Moldboard assy 

Moldboard assy 

Scarifier Assy 

Scarifier assy 

Pusli Beam & Yoke 
Components 
Push beam A yoke 
components 


0 


0 

0 


i- 


I- 


I- 

F 























Refrtenc« Cod» 


Miinlenance 

Uvrl 


NosncncUlure 


Tool number 


1-1 

F 

Grooving Tool, ItijecJor Sit’evo 

ST- 1100 



Inslatlation (Cutnmiiis Dit^sel Cu 

Topic No. 2-73/\) 



Section IV. REMARKS 


Reference code 

Remeilit 

A~n 

Compression (esl 

H— C 

Oil pump sump screen 

C-1 

Weld onlv 

D-1 

Weld onlv 

E-C 

Clean impeller jind diffusr^r only 

F-l 

Weld oftiv 

G— 1 

Repair kit onlv 

H— 1 

Repair kit only 

I-B 

Test after welding 

J-1 

Weld onlv 

K-l 

includes welding as retjuired 

L-l 

Weld onK 

M~l 

1 Weld only 












INDEX 


Accelerator i>edal and linkage 

Actuator, brake 

Adjustment, engine timing 

Aid, engine starling 

Air cleaner filler service 

Air cleaner pipe and hrod 

Air horns 

Air hydrtulic system 

Air reservoirs 

Air valve, brake relay 

Aneroid 

Aneroid filter service 

Aneriod 

Assembly, blackout headlight 

Assembly, bulldozer 

Assembly, floodlight 

Assembly, headlight 

Assemblies, fail, stoplight, blackout tail and stoplight 

Batteries 

Battery box and fender 

Belt, water pump 

Blackout headlight 

Body, scarifier 

Brake actuator 

Brake control trailer 

Brake hand lever, parking ■ 

Brake relay air valve 

Breaker, circuit 

Breather service (small) 

Bulldozer assembly 

Bulldozer control levers 

Bulldozer hydraulic valve 

Circuit breaker 

Controls and instruments 

Control levers, bulldozer 

Control levers, transmission 

Control panel liglits 

Conversion of equipment 

Coolant thermcstal 

Corrosion resister (water filter) 

Coupling. . . 

Cutting edge, bulldozer 

Cylinders, bulldozer 

Cylinder, steering 

Deep watei or mud operation 

Detailed lubrication 

Description 

Dismantling for movement 

Drag link assembly 

Drive pulley, fan 

Dusly or sandy area operation 

Emergency engine starling 

Engine speed governor (indicating) 

Engine Timing 

Engine oil system service . 
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4-60 
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4-25 
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4-32 
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4-&4 
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4-15 

...3-12 

3-11 
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...4-22 

4-27 
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4-58 
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4-iS 
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2-6. 4-15 
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4-27 

. .4-23 

4-29 

...3-14 

3-15 

, . .2-4 

2-1 

...4-30 

4-41 

...4-31 

4-41 

. . .4-43 

4-50 

...4-3 

4-1 

...4-7 

4-4 

. . .4-46 

4-56 

...2-18 


. . .3-4 


...1-3 


.2-5 


...4-21 


...4-37 


...2-15 


...2-23 


..4-36 


, 4-39, 4-40 


..3-5 




Exhaust pipe 

Fan drive pultu) 

Fender and battery box 

Fenders, rear 

Filter ba.‘c, hydraulic oil 

Filter head, oil, engine and turbocharger 

Filter head, fuel 

Filter service, air cleaner 

Filter service, aneroid 

Filter service, fuel pump 

Filter service (corrosion resistor) 

Fire extinguisher 

Fio<>dlighl assembly 

Floorplates 

Forms, rec-ord and report 

Fuel injectors 

Fuel shutdown valve 

Fuel system service 
CJeneral lubrication. 

Generator 

Generator regulator 

Grill 

Guards, rock 

Headlight assembly 

High altitude operation 

Hood 

Horns 

Hydraulic air system (brake). 

H ydraulic cylinder, steering 

Hydraulic Oil filter base .. 

H yd raulic oil system $< rvioe ... 

Hydraulic system 

Hydraulic valves 

Humid or rainy operation of equipment . 

Identification 

hijector, fuel 

Inspection and servicing . 

Installation, setting up 

Instrument panel 

liistTumenlsand controls 

Intake manifold 

Lamp, tractor light 

Fevers, bulldozer control 

Lever, hand brake 

Levers, transmission control 

Lights, control panel 

Linkage, accelerator pedal 

Lubrication 

Lunette 

Maintenance, repair parts 

Manifold 

Motor, windshield wiper 

Operation of equipment 

Operator seat 

Operator, organizational repair parts . . . . 

Panel, Instrument 

Parking brake 


. . 4-16 

4-12 

. 4-37 

4-47 

. . 4-60 

4-72 

. . 4-61 

4-73 

. . 4-44 

4-54 

. . 4-32 

4-41 

. . 4-33 

4-42 

. . 3-8 

3-6 

. . 3-10 

3-10 

. . 3-11 

3 -U 

. . 3-9 

3-0 

. . 2-20 

2-18 

. 4-11 

4-11 

. 4-47 

4-58 

. . 1-2 

1-1 

. . 4-41 

4-49 

. . 4-34 

4-43 

3-6 

3-3 

3-3 

3-1 

. 4-28 

4-37 

. . 4-29 

4-38 

. . 4-10 

4-9 

. . 4-58 

4-70 

. . 4 - 9 , 4-10 

4-9 

. . 2-19 

2-18 

. 4-17 

4-18 

. . 4-54 

4-67 

. . 4-49 

4-60 

. . 4-46 

4-56 

. 4-44 

4-54 

. . 3-7 

3-5 

. . 4-43 

4-50 

. 4 - 47 , 4-48 

4 - 58 , 4-59 

. . 2-16 

2-18 

. 1-4 

1-13 

. . 4-41 

4-49 

. 2-1 

2-1 

.. 2 - 2 , 2-3 

2-1 

. . 4-20 

4-15 

. . 2 - 8 , 4 - 19 , 4-20 

2 - 6 , 4-15 

. . 4-18 

4-13 

. . 3-15 

3-15 

. . 4-22 

4-27 

. . 4-24 

4-32 

. . 4-23 

4-29 

.. 3-14 

3-15 

. . 4-25 

4-33 

. . 3 - 3 , 3-4 

3-1 

. . 4-65 

4-79 

. . 3-2 

3-1 

. . 4-18 

4-13 

. . 4-55 

4-68 

. . 2-12 — 2-19 

2 - 12 . 2-18 

. 2-22 

2-20 

. . 3-2 

3-1 

. . 4-20 

4-15 

. . 4-24 

4-32 


P»t«graph 


Propeller shaft 

Protection valve 

Pump, push start 

Pump, water 

Pulley, fan drive 

Push beam assembly 

Rear fenders 

Record and report forms 

Regulator, generator 

Reinstallalion after movement . . . . 

Relay air valve, brake 

Repair, wiring harness 

Reservoirs, air 

Rock guards 

Scarifier 

Scraper valve 

Scope 

Seat support 

Separately packed items 

Service air cleaner filter 

Service aneroid filter 

Service breather (small) 

Service engine oil system 

Service fuel pump filter 

Service fuel system 

Service hydraulic oil system 

Service water filter 

Servicing and inspection 

Setting up, installation 

Shaft, propeller 

Shutdown valve, fuel 

Speed governor 

Starter and solenoid 

Starting 

Starting aid, engine 

Steering cylinder 

Steering scraper hydraulic system . 

Steering wheel 

Stopping 

Skid shoe 

Switch, stop light 

Swivels 

Tabulated data 

Tail and stoplight assemblies 

Timing adjustment, engine 

Tires 

Thermostat, coolant 

Tools and equipment 

Tooth, scarifier 

Torque Converter oil system service 
Tractor engine emergency starting 

Tractor light lamps 

Trailer brake control 

Transmission control levers 

Transmission oil system service ... 

Turbocharger 

Turbochareer. oil filter head 


P*ge 


.- 1-57 

4-69 

. 4-52 

4-65 

. 4-45 

4-55 

. 4-38 

4-47 

. 4-37 

4-47 

. 4-8 

4-8 

. 4-61 

4-73 

. 1-2 

1-1 

. 4-29 

4-38 

. 2-6 

2-6 

. 4-51 

4-64 

. 4-14 

4-11 

, 4-53 

4-66 

. 4-58 

4-70 

. 4 - 4 , 4-5 

4 - 1 ,^ 

. 4-48 

4-59 

. 1-1 

1-1 

. 4-62 

4-74 

. 2-2 

2-1 

. 3-8 

3-6 

. 3-10 

3-10 

. 3-12 

3-11 

. 3-5 

3-1 

. 3-11 

3-11 

. 3-6 

3-3 

. 3-7 

3-5 

, 3-9 

3-9 

. 2-1 

2-1 

2-3 

2-1 

. 4-57 

. 3-34 

4-69 

. 4-36 

4-46 

. 4-27 

4-35 

. 2-10 

2-10 

. 2 - 21 , 4-20 

2 - 18 . 

. 4-46 

4-56 

• 4 - 42 , 4-43 

4-50 

. 4-21 

4-25 

. 2-11 

2-12 

. 4-6 

4-4 

. 4-52 

4-65 

. 4-43 

4-50 

. 1-4 

1-13 

. 4-13 

4-11 

4 - 39 , 4-40 

4-48 

4-63 

4-74 

4-30 

4-41 

3-1 

3-1 

4-4 

4-1 

3-7 

3-5 

2-23 

2-21 

3-15 

3-15 

4-21 

4-25 

4-23 

4-29 

3-7 

3-5 

4 - 15 , 4 - 16 , 4-18 

4 - 12 , 4 

4.,32 


Water pump 4*38 

Wheel 4-63 

Wheel, steering 4-21 

Windshield wipei 4*55 

Wiring harness 4- 1 4 


4-4‘ 

4 . 7 < 

4-21 

4-6} 

4-1' 


Order of Ihe Secretary of the Army: 


W. C. WESTMORELANI 
Ceneralt United Stfltes Art 
Chief of Staff. 


ficial: 

KENNETH G. WICKHAM. 

Major General, United States Army, 
The Adjutant General. 
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